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The Tables found in the following pages are taken from the 
Practical Navigator. They have been printed at the suggestion of 
my friend Professor Pierce, whose remarks on the same are 
annexed. 

I trust that they will be acceptable to those who require the aid 
of Logarithms in making their calculations, and may induce others 
to become acquainted with the power they may acquire from 
their use. 

Tables I. and II. were calculated by the natural sines taken from 
the fourth edition of Sherwin's Logarithms, which were previously 
examined, by differences ; when the proof-sheets of the first edition 
were examined, Uie numbers were again calculated by the natural 
sines in the second edition of Mutton's Logarithms ; and if any difier- 
ence was found, the numbers were calculated a third time by Tay- 
lor's Logarithms. 

Table III. contains the meridional parts for every degree and 
minute of the quadrant, calculated by the following rule, viz: 

M= T X 0.0OO7 9 15704468, 

in which T is the log. tangent less radius of half the latitude, 
increased by 45°, taken to seven places of figures, reckoned as 
integers; and M is the meridional parts of that latitude in miles. 

Table X. contains the distances at which any object is visible at 

sea, calculated by the rule given in § 195 of Vince's Astronomy, in 

• which the terrestrial refraction is noticed. This circumstance was 

neglected by Robertson, Moore, and others, and of course their 



tables are erroneous. The rule given by Mr. Vince, expresBed in 
logarithms, is this : 

0,13155 -\- hair log. of height in feci ^ log. of distaoce in Btatute miles. 
In reducing the rule to logarithms, the radius of the earth was called 
20911790 feet, which agrees nearly with the mean value given in 
De la Lande's Astronomy. 

Table X. a. contains the parallax in altitude of a planet. 

Table XII. contains the refraction of the heavenly bodies, calcu- 
lated by Dr. Bradley's rule, supposing the refraction to be as the 
tangent of the apparent zenith distance of the object, decreased by 
three times the refraction, the horizontal refraction being supposed 
equal to 33'. The rule, expressed in logarithms, is this : 

Log. lang. (app. zeo. dist. —3. refraclion} — 8.2438534 = log. If ref. io »bc. 
The numbers calculated by this rule agree nearly with those pub- 
lished in Table I. of Maskelyne's Requisite Tables, 

Table SIU. contains the dip of tlie horizon for various heights, 
calculated by the rule in § 197 of Vince's Astronomy, in which the 
terrestrial refraction is allowed for. All numbers of this table differ 
a bttle from those published by Dr. Maskelyne, who had made a 
difference allowance for that refraction. The rule given by Mr. 
Vince, expressed in logarithms, is, 

1.77127U + half ibe log. of the height in feet = log. dip ia aeconds. 

Table XIV. contains the sun's parallax in altitude, calculated by 
multiplying the natural sine of the apparent zenith distance by the 
sun's horizontal parallax &|''. The numbers in this table agree with 
those published by Dr. Maskelyne. 

Table XV. contains the 

AugmeniaiioD of ihe raaon's Be mi-diameter = 15". 626 x sine ]) 'a altitude. 
This table agrees nearly with that published by Maskelyne. 

Table XVI. contains the dip for various distances and heights, 
calculated by this rule: 

D = —(^ + 0.56514 X—, 



in wbich I> represents the dip in miles or minutes, d the distance of 

the land in sea-miles, and h the height of the eye of the observer 
in feet. 

Table XXL, for turning time into degrees, is the same as in other 
worts of this kind. 

Table XXII. contains the proportional logarithms for three hours. J 
The numbers of this table may be found by subtracting the loga-fl 
rithm of the time in seconds from the log. of lOSOO", or, which is the 
flame thing, by the following rule : 

Prop. log. T = 4.0331733 — log. of T in seconds, I 

neglecting the three right-hand figures of the remainder. I 

Table XXIV. was compared with Sherwin's and Hutton's tables..^ 

and a few errors corrected. I 

Table XXV. contains the log, sines, log. tangents, etc., correspond- 1 

ing to points and quarter points of the compass. This was compared ■ 

■with Sherwin's, Hutton's, and Taylor's lo^jarithms. I 

Table XXVI., containing the common logarithms of numbers, was M 

mpared with Sherwin's, Hutton's, and Taylor's logarithms. I 

Table XXVII. contains the common log. sines, tangents, secants, 

etc. This was compared with Sherwin's, Hutton's, and Taylor's 

tables. Two additional columns are given in this table, which are 

very convenient in finding the time from an altitude of the aunjJ 

,lso, three columns of proportional parts for seconds of space ; and M 

a small table at the bottom of each page, for finding the proportional 

parts for seconds of time. The degrees are marked lo ISO", which 

saves the trouble of subtracting the given angle from 180° when it i 

exceeds 90°. I 

Table LI. To change mean solar time into sideral time. I 

Table LU. To change sideraJ time into mean solar titne. I 

Table on page 76 of the text, contains the correction in minutes, fl 

to be added to the Middle Latitude to obtain the correct Middle 1 

.atitude. I 

J. Ingeksoli, Bowditch. I 

Bo3(m, 1844. I 
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By the admirable contrivance of logarithms, the name of their 1 
inventor was raised high in the list of the benefactors of his racfl;' 
and the promoters of science. All the numerical calculations in ths' 
higher departments of theoretical and practical mathematics are 
performed by their aid, and the success of the computer principally 
depends upon the skill and precision with which he uses his loga- 
rithmic tables. It is worthy of inquiry, then, whether instruction in 
their use should not be more common in the schools ; they ought to, 
be studied, both as the most remarkable instrument for facilitating;.! 
calculations, and as a useful means of forming the mind to habita] 
of accuracy. Discretion should be exercised in the choice of tbaj 
tables, for, if ill-constructed and inaccurate, they will certainiy lead 
to awkward and slovenly forms of calculation. They should be well 
proportioned in their parts ; and, if of smalt extent, they should not 
be carried beyond five places of decimals. It is a great mistake to 
carry the small tables to sis or seven places of decimals ; without 
any valuable increase of accuracy, they are, thus, rendered clumsy 
and inconvenient. Tables of seven places should be proportionally 
extensive, as the large ones of Taylor; while those of six places are 
of little value — for they are not delicate enough for the higher orders 
of calculation, and are not needed for inferior operations ; but, on jhe 
contrary, the disproportionate labor of using them, destroys that bre- 
vity of computation which is the sole recommendation of logarithms. 
None of the smaller tables can be compared in accuracy with those 
of Dr. Bowditch ; for, besides the repeated and rigid examinations 
to which they have been subjected by their author and his sons, 
they have been so long in common use, that no important error can 
have escaped detection. Dr. Bowditch's singular practical tact is 
also exhibited in their skilful arrangement, of which t^ey are models 
deserving careful study. Feeling the want of such a set of tablea 
for popular use, I have urged upon their proprietors the expediency 
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Ylii REMARKS OF PROFESSOR PIGRCE. 

of publishing the following selection from them, which will, I hope, 
be regarded as judiciously made. 

This may not be thought an improper occasion to press upon 
teachers the inexpediency of forcing the youthful intellect to a pre- 
mature comprehension of abstruse mathematical reasoning, at the 
expense of failing to impart familiarity with the forms of calculation, 
and readiness and accuracy in the use of figures, at the flexible age 
when the seeds of habit most readily germinate. Teach the lad 
how to obtain results, and you inspire him with the surest stimulus 
to investigate and apprehend the nature of the process. Imbue him 
with the spirit of accuracy, and you give him a taste for definite and 
precise thought, which is the solid foundation of true science, and 
one of the best antidotes to the laxity of reasoning and vagueness of 
research with which the atmosphere of the times is infected. 

Benjamin Pierce, 
Perkins Professor of Astronomy and Mathematics ^ 

HARVARD UNIVERSITY. 

Cambridge, 1844. 



TABLE I. f-wlj 

Difference or Latitude and Departure for } Point. 1 

N-iE. N.iW. S.JE. S.JW. J 


D.si. 


Lai. 


Dep. 


Diil 


I,m, 


Dtp. 


Di*l, 


Lat. 


Dep. 


Difil. 


Lol. 


Dep. 


Disi. 


La.. 


D.^1 


3 

4 
5 
6 

G 
9 


o3 
o4 
o5 
o6 

oB 
09 


I 




3 
3 

4 
4 
5 


65 

63 
64 
b5 
60 
67 
68 
69 
70 


61 

63 

63 
64 
65 
66 
67 
66 
69 


9 
9 
9 
9 

9 
9 
9 
9 
9 
9 


o3.o 
o3.o 
o3.i 
o3.i 
o3.a 
o3.a 
o3.3 
o3.3 
o3.4 
o3.4 


11 
a4 
25 
36 

11 

1^ 


',11 

134 
135 

136 

138 

139 


9 

9 
9 

8 
8 

8 


o5 
06 
06 
06 
06 
06 
06 
06 
06 
06 


3 
3 
4 


181 
83 
83 

84 


180 
181 
183 
■ 83 


8 
8 
8 
S 
8 
8 
8 
8 

8 


08 
09 
09 
09 
09 
09 
09 
09 
09 


9 
9 

3 
3 


34- 
43 

43 
44 
45 
46 

47 

46 

it 


340 
341 
34a 
343 
=44 
345 
346 

HI 

349 






H 
9 
i 

3 


86 


iS5 


88 
89 
90 


,8, 


.3 

i5 
i6 

'9 


■ 3 
i4 
i5 
16 

18 
■9 


I 


^ 


6 
6 
7 

5 

8 
9 
9 


7= 
73 
74 
75 
76 

78 


70 

73 

73 

;> 

76 
78 


9 
9 
9 

9 
9 

9 
9 
9 
9 


o3.5 
o3.6 
o3.6 
03.7 
o3.7 
o3.B 
o3.8 
03.9 


i3i 

3j 
33 
34 
35 
36 
37 
38 
39 
40 


i3o 
l3i 

l33 

i33 


8 
8 
8 


o(> 

C16 
06 
06 
06 
06 
06 
06 

<i6 
06 


4 
5 
5 
6 
6 

8 
8 
9 


191 

94 

99 

o3 
od 
o5 
06 

d8 
09 


190 
19' 
193 

,,3 
194 

'.$ 

z 


6 

8 
G 

8 


09 
09 
09 
09 
09 
09 
09 
09 


4 
4 
5 
5 
6 
6 
7 


'5I 
53 
54 
55 

56 

u 


a5i 
a53 
353 
354 
355 
356 
357 
958 
359 




I 


4 
i 
5 
5 
6 
6 
7 
8 


[35 
i36 

:^3^ 
139 


6 
8 
8 
8 
8 


199 




09 


8 


j3 


33 
j4 
a5 

=^ 
3^ 


» 


0! 


3 
3 
4 
4 
5 


Hi 
8a 
S3 
84 
85 
86 

8^^ 
89 


Bo 
8. 
83 
83 
84 
85 

87 

89 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


04.0 
o4.o 
04.1 
u4.i 
04. J 
04. = 
04.3 
04.3 
04.4 
04.4 


i4i 
4s 
43 

46 

47 

48 
49 
5o 


i4o 
[4[ 
143 
.43 
■ 44 
■45 
146 
l47 

U9 


8 
8 
8 
8 
8 
8 
8 
8 
B 


06 
07 
"7 

07 
07 


9 

3 
3 
4 


303 
304 
305 
3C6 

30q 


a 
a 

8 
8 

8 
8 

7 

7 


09 
09 


9 
9 

3 
3 


63 

63 
64 
65 
66 
67 
68 
69 


361 
363 
963 
364 
365 
366 

lU 
=69 




i3 
i3 
i3 
l3 
i3 
i3 
i3 


9 
9 


3j 
33 
34 
3i 
36 


J. 

3j 
33 
34 
35 
36 

U 


° 


ol 


5 
6 
6 

8 

9 
9 


9' 
9^ 

99 


90 
9' 

94 

99 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


04.5 
04.5 
o4.6 
04.6 
04.7 
04.7 

o4.a 
04.8 
o4-9 
04.9 


51 
53 
54 
55 
56 
57 
58 


i5o 
i5i 
.5= 
i53 
i54 
1 55 
i56 

•M 

,59 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


°7 
07 
07 

07 
07 


4 
5 
5 
6 
6 

I 
8 
9 


■ 4 
i5 
16 

18 
■9 


31] 

3l5 
3l6 

V,l 

319 


7 
7 

7 
7 

7 

7 
7 


'it 


4 
4 
5 
5 
5 
6 
6 
7 
8 


371 

73 
74 
75 
76 


370 

371 

373 

373 
374 
375 
376 




t3 
:3 
i3 
j3 
■ 3 
.3 
|3 
i3 
i3 


3 
4 
4 

5 
5 
6 
6 


4i 
4> 
43 
44 
45 
46 
47 
48 


41 
4> 
49 
43 
44 
45 
46 

il 

45 


9 
9 
9 
9 
9 
9 
9 
9 
9 


0.' 


3 
3 
4 
4 
5 


□3 
o4 
o5 
06 

08 
09 


id3 
io4 
io5 
106 

loB 
.09 


9 

9 
9 
9 
9 
9 
9 
9 
9 
9 


o5,o 
oS.o 
o5.i 
o5.. 

05.3 

o5.a 
o5.3 
o5.3 
o5.3 
o5.4 


6a 
63 
64 
65 
66 
67 

?, 

70 


.60 
161 

i63 
i&j 
i65 
166 
167 

]% 


8 

8 
8 
8 
8 
8 
8 
8 


07 

7, 

08 
08 
08 
08 
08 
08 
08 


9 
9 

3 
3 


33 

li 

36 

38 


333 
334 
335 
336 
237 
338 
339 


7 


M 


9 
9 

3 


8a 
83 
64 
85 
86 
87 
88 
89 
9° 


38 J 

383 

383 
384 
385 
386 

989 




i3 
.3 
t3 

14 
i4 
14 
i4 
i4 
i4 


8 
9 
9 


53 

53 
54 
55 
56 
57 
58 


51 
I] 

54 

55 
56 
57 
58 
59 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


0' 


6 
6 
6 

7 

8 
9 


i3 
i4 
i5 
16 

18 
■9 


tt3 
m4 
>i5 
116 

lie 
119 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


Ob. 4 
o5.5 
o5.5 
o5.6 
o5.6 
o5.7 
05.7 
d5.B 
05.8 


>7" 


171 

;;i 

■74 
175 
.76 

179 


b 

8 
8 
8 
8 
8 
8 
8 
6 
8 


08 
08 
08 
08 
08 
08 
d8 
08 
oB 


4 

i 

5 
6 
6 

I 

8 


33 

33 
34 
35 
36 

ll 
39 
4o 


aio 

33l 
339 

333 
334 
335 
336 

3^ 
339 


7 

7 
7 




3 
4 

4 
5 
5 
6 
6 

8 


391 

i 

,99 

3oo 


390 
391 
393 

1 

396 
=99 


6 
6 
6 
6 
6 
6 
6 
6 
6 


i4 
14 
i4 
i4 
14 
i4 
14 
i4 
14 
i4 


3 

4 
4 
5 
5 
C 
6 
7 
7 


l>isi 


Dep. 


l.au 


Dist. 


n.p. 


Lai. 


Di« 


Dpn, 


1,01. 


Disi 


Itpp. 


Lm, 


Disl 


Dep. 


Lai. 1 


E.iN. E.jS. W.iN- W.iS. [For 7} Poinl;.. | 







p^e.9] 




TABLE I. 






Differeucc of Latitude and Departure Tor ^ Point. | J 




N.iE 


N.i 


W. S.iE. S. 


II 


Ui.l. 


L»L 


J?^ 


IliM. 
61 


Lu. 


^6 


t>. Disi. 


Ln<. 

130.4 


Dfp. 
11.9 


"18? 


Lol. 


lie 


p. Dial, 


L.L 


3^ 




"577^ 




60.7 


78^ 






339.8 


33.6 














6. 


61 




06 














181 






8 43 


342.8 


a3.7 




3 


o3 






3 


63 


63 




06 


3 33 










83 


■ 83 






9 43 


34. .8 


33.8 




4 


o4 






4 


64 


63 




06 


3 34 


■ 33 


4 






84 


■ 83 




18 


u 44 


343.6 


33.9 




5 


q5 






5 


65 


64 




06 




134 


4 




3 


85 


.84 




18 


. 45 


343.8 


34.0 




6 


o6 






6 


66 


65 




q6 


5 36 


.35 


4 




4 


86 


.85 




iS 


3 46 


344.8 


^.t 






"7 






7 


67 


66 




06 


6 37 


■ 36 


4 




4 


87 






18 


3 47 


»45.8 


34-3 




B 


o8 






B 


68 


67 




06 


7 =B 




4 




5 


68 


1 87 




.8 


4 48 


346.8. 


34.3 




9 


09 






9 


69 


68 




06 


8 39 


138 


4 




6 


89 






18 


5 49 


347-8 


14-4 











OI 






Js. 


Ij 


06 


9_3o 


222. 


4 


.3 


7 


9" 
191 


■ 89 




7F 


6 5o 


348.8 


a4.5 




T 










T 




i3i 


.3<, 


4 




¥ 


190 




V "^ 


349. 8 


^M 








9 








71 


7 




1 33 


i3i 


4 




9 


9' 


191 




18 


8 53 


35o.8 


34.7 




i3 




9 




3 


73 


73 


6 


07 


a 33 


l33 


4 


.3 




93 


■ 93 




18 


9 53 


aSi.B 


34.8 




M 


i3 


9 




4 


74 


73 


6 


07 


3 34 


i33 


4 


.3 




94 


.93 




'9 


h 54 


353.8 


34.9 




.5 


■4 


9 




5 


75 


74 


6 


"7 


4 35 


134 


3 


i3 




95 


.94 




■9 


■ 55 


353.8 


3S.0 




i6 


.5 


9 




6 


76 


75 


6 


07 


4 36 


.35 


3 


i3 


3 


96 


.95 




■9 


3 56 


354.8 


»5.i 






16 


9 






77 


76 


6 


07 


5 37 


i36 


3 


.3 




97 


.96 




'9 


3 57 


355.8 


a5.» 






17 


9 




a 


78 


77 


6 


07 


6 38 


■ 37 


3 


.3 


5 


98 


19^ 




19 


4 58 


356.8 


a5.3 




'9 


IB 


9 




9 


79 


78 


6 


07 


7 39 


i38 


3 


i3 


6 


99 


.?8 




19 


5 59 


a57.8 


35.4 






i2. 


9. 


02 




tl 


79 


6 




8 40 


.39 


3 


.3 


7 




^99. 





ii. 


6 60 


358.7 


aS.S 




g 






Bi 


T^ 


6" 


07" 


9 141 


i4o 


3 


i3 


8 








'9 


716? 


359.7 


9-53 








9 






83 


8i 


6 


dB 


43 


i4i 


3 


.3 


9 








19 


8 63 


a62.7 


95.7 

35 .£ 




33 




9 




3 


83 


83 


6 


08 


1 43 


143 


3 


.4 




o3 






'9 


9 63 


36.. 7 




a4 


i3 


9 




4 


84 


83 


6 


oB 


3 44 


■43 


3 


■4 




04 


503 






I 64 


363.7 


>5.i( 




35 


M 






5 


85 


84 


6 


dB 


3 45 


■44 


3 


■4 




o5 


3o4 






. 65 


363.7 


9G.S 




a6 


.5 


9 




5 




85 


6 


oB 


4 46 


■ 45 


3 


.4 


3 


06 


ao5 






3 66 


364-7 


36.1 






36 


9 




6 


87 


86 


6 


08 


5 47 


.46 


3 


■4 


4 




306 






3 67 


365.7 


se.* 




a8 




9 








87 


6 


oB 


6 48 


i47 


3 


■4 


5 


08 


ao7 






4 68 


166.7 


36.3 




39 




9 






89 


88 


6 




7 49 


.48 


3 


.4 


6 


09 


ao8 






5 69 


367.7 


3fi^ 




to 


39 


9 


OS 


9_ 


90 


J9 


6 


d8 


8 5o 


.49 


3 


■ 4 


7 




229 





30 


6 7U 


368.7 


a6.! 


"37 


30 


t 


S" 




9> 


9° 


~6 


S" 


7157 


75^ 


T 


"M 


T 








7 371 


ft'^ 








3i 


q3 




93 




6 


09 


53 


i5[ 


3 


.4 


9 










8 73 




36.-/ 




33 


3j 


8 


o3 




h 


9' 


6 


09 


I 53 


l53 


3 


i5 




.3 








9 73 


171-7 


afi.a' 




34 


33 


8 


o3 


3 


94 


93 




09 


3 54 


i53 


3 


.5 




.4 


3.3 






2 74 


373.7 


a6.( 




35 


34 


8 


o3 


4 


95 


94 




09 


3 55 


.54 


3 


.5 




.5 


3.4 






■ 75 


373.7 


37.5 




36 


35 


8 


o3 


5 


96 


95 




09 


4 56 


t55 




.5 


3 


.6 


3,5 






3 76 


174-7 


17. !■ 




37 


36 


8 


o3 


6 


97 


5e 




09 


5 57 


.56 




.5 


4 




3.6 






3 77 


375.7 


37 -a 




38 


37 


8 


o3 




98 


97 




09 


6 58 


■57 




.5 


5 


.6 


3'7 






4 78 


376.7 






^ 


38 


8 


o3 


8 


99 


98 




09 


I ^ 


[58 




■ 5 


6 


'9 




9 




t I'' 


1S3 


27 -i 




4o 


39 


8 


o3 


_9 




99 




£9. 


a 60 


•Jl 




.5 


7 




3.8 


2 




6 80 


37.4 


4i 


40 


"8" 


"^ 










09 


Jl6T 


160 




i5 


8 




319 


9 




7 la? 








43 


4( 


8 


04 












I 63 


161 




.5 


9 






9 




8 83 


380.6 


37.6 




43 


43 


8 


04 




o3 








1 63 


163 




.6 




33 




9 




9 83 


38.. 6 


37-71 




44 


43 


8 


04 


3 


o4 


io3 






3 64 


.63 




.6 




34 




9 




84 


a8a.6 


87-8 




45 


44 


8 


o4 


4 


05 


iii4 






3 65 


.64 




■6 




35 


333 


9 




. 85 


383.6 


37.9 




46 


45 


8 


04 


5 


06 


io5 






4 66 


.65 




.6 


3 


36 


3 34 


9 




3 86 


384.6 


38.2 




47 


46 


8 


o4 


6 


"7 


106 






5 67 


.66 




.6 


4 




335 


9 




3 87 


a85.6 


33. 1 




48 


4? 




04 




08 








6 68 


.67 




.6 


5 


38 


3 36 


9 




3 88 


386,6 


36.9 




49 


48 


a 


04 


8 


09 


108 






7 69 






16 


6 


39 




9 




4 89 


387.6 


3S.3 




55 


ii 


8 


04 


9. 




■09 




10 




ii 


3 


16 


7 


3S 


338 


± 




5 90 


388.6 


38.4 


"5? 


5o 


T 


■^ 












9 171 






.6 




33t 




9 




6 391 


389.6 


38.5 




5i 


Si 




o5 












73 


■7' 




16 


9 


3a 


a3o 


9 




7 9^ 


390.6 


38.6 




53 


53 




d5 




i3 








■ 73 


171 




'7 




33 


33. 


9 




8 93 


391.6 


38.7 




54 


53 


7 


o5 


3 


i4 


m3 






a 74 


■73 




'7 




34 


a33 


9 




9 9^ 


393.6 


38.8 




55 


54 


7 


c5 


4 


i5 


u4 






3 ,5 


■74 




■7 




35 


333 


9 




95 


393.6 


38.9 




56 


55 


7 


o5 


5 


16 


ii5 






4 76 


.75 




'7 


3 


36 


334 


9 




, 96 


a;4.6 


39.S 




57 


56 




o5 


6 




116 






5 77 


.76 




17 


3 


37 


335 


9 




a 97 


395.6 


39.1 






57 




oS 




18 








6 78 


■77 




'7 


4 


38 


336 


I 




3 98 


396.6 


39.9 




59 


58 




C.5 


8 


'9 


118 






7 79 


178 




"7 


5 


39 


337 




4 99 


397.6 


39.3 




66 


59 


7 


o5 


9 




1.9 






8 80 


.79 




'7 


6 


40 


338 






5 3oo 


398.6 


39.4 


Di.Ll Dep. 


LbI. 


DlIT 


Dep, 1 L 


t. Dist 


Dep. 


Let. 


Dep. 


T 


■. Disi. 


Dep. 


Lai. 


E.JN. 


E.4S. 


W.iN. W.4S. 


[For 74 Pointe. ] | 


^^ J 



TABLE 1. l.i-H'3 
Difference of Latitude and Departure for f Point. 
N.SE. N.JW. S.iE. S.jW. 


Oisl 


Lai. 


Ucp- 


nisi 


LSI. 


Dep. 


DUi. 


Lai. 


Dcp, 


BlM. 


LflL 


D«p. 


Di.l. 


L«,. 


Ifep. 


3 

5 
6 

I 

9 


o3 

04 
0^ 
06 

08 
09 


9 
9 
9 
9 
9 


i 


3 
4 
6 

9 

3 
5 


01 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


61 
61 
63 
64 

65 
66 

% 
69 




09 
09 
09 
09 
09 
09 
09 


4 
5 

8 
3 


33 

a4 
i5 
36 

Vs 

It 


"9 

133 
134 
135 
136 

128 


7 

6 
6 
6 
6 
6 
6 


17.8 

!§■! 

t8!3 
18.5 
18.6 
18.8 
.8.9 


83 
83 
84 
85 
86 

ll 
89 


;j2 

181 

i83 
i84 
.85 
186 
1B7 
.87 




aO 
36 
a6 

37 
37 
37 
37 

37 


7 
9 

3 
4 
6 


a4[ 
4a 
43 
44 

'i 

47 

48 

t 


338 
a39 

34o 
341 
343 
343 

=44 
345 

346 


4 
4 

4 
4 
3 

3 

3 

3 
3 
3 


36.4 
35.5 
35.7 
35.8 

i'? 

36.4 
36.5 
36.7 


.3 
i4 
.5 
i6 

'9 


r3 
i4 

16 


9 

i 

8 
S 
8 
8 
8 
8 


0' 


9 

3 
5 
6 

9 


73 

76 
78 


70 
71 

i 

79 






4 
9 

3 
4 
6 


33 

33 
34 
35 
36 
3? 
38 

it 


;^ 

.3. 

l33 

r33 
134 
i35 
i36 


6 
6 
5 
5 
5 
5 
5 
5 
5 


19.5 
19.4 
19.5 
19.7 
19.8 

30 ;4 
30. 5 


191 

1 

95 
96 

98 
99 

o3 
o4 
o5 
06 

08 
09 


.89 
■ 90 
191 
19a 
193 

1 

'97 


9 
9 
9 
9 
9 
9 
9 

t 
8 


a8 
38 
a8 
38 

3S 

a8 
39 
39 
=9 


3 
5 
6 
8 
9 

3 


5a 
53 
54 
55 
56 
57 
58 


1 

35l 

35a 
a53 
354 
a55 
356 
=57 


3 
3 
3 


36.8 
37.0 
37.1 
37.3 
37-4 
37.6 
37.7 

U:t 

38.. 


a3 
i4 

IS 


33 

»4 

35 

a6 
=9 


8 
8 
8 


o3 
o3 
o3 
o3 
o3 
04 
o4 
04 
"4 


4 

5 

8 
3 

4 


85 
83 
84 
85 
86 
87 
BS 
89 
90 


81 
81 
83 
84 

65 
86 

11 
89 


I 




9 

3 
5 
6 
8 


i4i 
41 
43 
44 
45 
46 

s 


12 

i4i 

■43 

■43 
■44 
145 
i46 

147 


5 
5 
4 
4 
4 
4 
4 
4 
4 


3o!8 

3l!3 
31.4 
31.6 

31.9 


19B 
199 

ao3 
ao4 

3o5 

J06 


8 
8 

8 
8 
8 
8 

7 
7 


39 
=9 
39 

It 

3o 
3o 
3o 
3o 
3o 


5 
8 
8 
9 

4 
5 

S 


3b. 
63 
63 
64 
65 
66 

S 
•9 

70 


358 

'2 

a6i 
a63 

364 

a65 
366 
367 


3 
1 


38.4 
38.6 

1 

3,.S 


3j 
33 
34 
35 
36 

U 

39 
40 


3o 
3. 

33 

33 
34 
35 
36 

i^ 
39 


1 

6 
6 
6 

e 

6 
6 


04 
04 
"4 
o-i 
o5 
o5 
o5 
o5 
o5 
o5 


I 

3 
4 

6 

7 


9' 

1 

96 

98 

99 


90 
9' 

1 


9 
9 
9 




4 
5 
6 
8 
9 

4 

5 
7 


i5i 
5i 
53 
54 
55 
56 
57 
58 


\& 

i5i 

l52 

i53 
.54 
i55 
i56 
i57 
i58 


4 
4 
3 
3 

3 

3 
3 
3 
3 
3 


33!3 

sale 

33.7 

ll:t 

33. a 
23.3 
a3.5 


13 
14 
i5 
16 

iS 
19 


30H 

309 

3l3 
3l4 
3l5 

ai6 
317 


7 
7 

7 

6 
6 
6 


31 
3i 
3i 
3i 
3i 
3i 

33 

3a 

33 


3 
4 
5 

8 
3 


i 

78 


at>8 

ft 
a7i 

373 
374 
375 
a76 


I 


3,.8 

g;? 

40. a 
4o.4 
40.5 
40.6 
4o.8 


4i 

43 
43 

1^ 

46 
47 

48 

£ 

5a 
53 

¥, 

56 
57 
58 


40 
4i 
41 
43 
44 
45 
46 

% 
49 


b 


06 
06 
06 
06 
06 
06 
06 


3 
5 
6 
7 
9 

3 


d3 
04 

I 

09 

i3 
i4 
i5 
16 

18 
■9 


99 

103 
104 
io5 
106 


9 
9 
9 
9 
9 

8 
8 




3 

4 
6 

8 


161 
63 
63 
64 
65 
66 

(i9 


161 
163 

i63 
i64 
i65 

167 
168 


J 


3J.6 

j3.8 

If. 

a4.3 
34.4 
34.5 
=4.7 
a4.8 
34.9 


33 

34 
j5 

36 

37 
j8 

1? 


3lB 

a.9 

333 
a 34 
aa5 

3 36 


6 
6 
6 
6 
6 
6 
5 
5 
5 
5 


3a 
33 
3a 
33 
33 
33 
33 
33 
33 


4 
9 

3 
5 
6 


3B[ 

8a 
83 
64 
85 
86 

ll 
89 
90 
39. 

9^ 
93 
94 

99 
3ciO 


rs 

iS! 

38a 
383 
384 
385 
a86 

Tsi 

289 
39,, 
'9' 

1 

as6 


9 
9 
9 
9 
9 
9 
9 
9 
9 

? 

8 
8 

8 


41.1 

41.4 
4.-5 

4i!8 

43.0 

43.1 

43.3 
4i.4 
4a .6 

tl 

43.0 
43.. 
43.3 
43.4 
43.6 
43.7 


5i 

55 

53 
54 
55 
56 
57 
58 
59 


3 


i 

08 
08 
08 
08 
08 


6 
8 
9 

4 

5 


'"9 

ii3 
ii4 

1.6 

118 


8 

8 
8 
8 

7 
7 




3 
4 
6 

9 

3 
5 
6 


171 

2S 


T69 

173 

1 

178 


1 


aSia 
35.4 

35.5 

35.7 
35.8 
a6.o 
a6.i 
36.3 
a6.4 


33 1 

3a 
33 
34 
35 
36 
37 
38 


^1^ 

33l 
333 

333 
a34 
335 
336 
337 


5 
5 
5 
5 
5 
4 
4 
4 
4 
4 


34 
34 
34 
34 
34 
34 
34 
35 
35 


9 

3 
5 
6 
8 
9 


Dial. 


tfep. 


Lst 


Disl 


Ilep. 


Lat. 


Dial 


D^p. 


LhI. 


Disl 


Dep. 


l,»i. 


Dist 


Drp. 


Lai. 


E^H. E.iS. W-iN. W-IS. [For 7i Points. ] 



w 


^^V 






m 


r.ge4J 




TABLE I. 1 1 


r 


Difference of Laiilude and Departure for 1 Toint. jj 




N.byE. 




N.byW. S.byE. B.byW. H 


Lh>< 


Lat. 


Pep- 


D.S1 


Lai. 


De 


El ''"' 


Lbl 


J5^ 


Via 

■ 81 


Lm 


Drp. 


Dfd 


Lai. 


IHp. 








"er 


59B 




9 131 


1187 


33.6 


177.5 


35.3 




a36.4 


*J-f 










4 


6a 


60 


8 






"9 




33,8 


83 


.78.5 


35.5 


43 


a37.4 


47. » 




3 


01.9 




6 


b3 


61 


8 




3 a3 






34.0 


63 


179.5 


35.7 


43 


338.3 


i-y.i 




4 


03.9 




8 


64 


63 


8 




5 34 






a4.3 


84 


.80.5 


35.9 


44 


339.3 


47-6 




5 


D4.9 






65 


63 






7 35 






34.4 


85 


.81.4 


36.1 


45 


346.3 


47-8 




C 


o5.; 






66 


64 


7 




9 a6 


ii3 




34.6 


66 


18a, 4 


36.3 


46 


341.3 


48. 






06.9 




4 


67 


65 






1 37 


114 




a4.e 


87 


183.4 


36.5 


47 


a4a.3 


48.2 




a 




6 


68 


66 




■ 3 


3 38 


[35 




aS.o 


88 


t64.4 


36.7 


48 


a43.s 


48.4 




9 


obIs 




S 


69 


67 




t3 


5 39 


ia6 




35.3 


89 


.85,4 


36.9 


49 


344-3 


48.6 






°9-8 








68 




[3 


7 3o 


137 




a5.4 


90 
'9' 


1B6.3 
187.3 


37. r 


56 


345. a 


48.8 










~^ 


69 


"6 


"iT 


9 .31 


ia8 




i5.6 


'3^3 


a5. 


x46.a 


t-x 






11.8 




3 


71 


70 


6 


i4 


3] 


139 




35,8 


9a 


188.3 


37.5 


5a 


347- a 




i3 


13.8 




5 


73 


7' 


6 


14 


a 33 


i3<i 




35,9 


93 


.89.3 


37-7 


53 


348.1 


4-4 




i4 


i3.7 




7 


74 




6 


i4 


4 34 


i3i 




36.1 


94 


190.3 


37.6 


54 


249.1 


49 ■& 




i5 


14.7 




9 


75 


73 


6 


i4 


6 35 


i3l 




36.3 


95 


[91.3 


38. 


55 


356.1 


49.7 




i6 


[5.7 


o3 




76 


74 


5 


i4 


e 36 


1 33 




36.5 


96 


195.3 


33.3 


56 


35n 


n-x 






16.7 


o3 


3 


77 


75 


5 


i5 


37 


t34 




36.7 


97 


193.3 


36.4 


57 


aSi.i 




i8 


17-7 


o3 


5 


7a 


76 


5 


.5 


3 38 


j35 




a6.9 


9« 


[94.3 


38 6 


58 


353.0 


5o.3 




'9 


18.6 


o3 


7 


79 


77 


5 


i5 


4 39 


i36 






99 


195.3 


38.8 


59 


354.0 


5o.5 






'9-6 


o3 


_9 


80 


78 


5 


[5 


6 40 


r37 




a7!3 




[S6.a 


39.0 


60 

36( 


a 55.0 

356.0 


t-'' 

tx 




.0.6 


04 




79 


4 


Ty 


8 j4i 


738" 




37.5 




197.1 


39.3 






31.6 


04 


3 


83 


85 


4 


16 


□ 4a 


,39 




'7-7 




198.. 


39,4 


63 


357.0 




a3 


33.6 


04 


5 


63 


81 


4 


16 


a 43 


i4o 






o3 


199.1 


39.6 


63 


a57.9 


5i.3 




H 


i3.5 


04 




84 


8a 


4 


16 


4 44 


lAi 




38:? 


04 




39.8 


64 


358.9 


&I.5 




35 


14.5 


04 


9 


B5 


83 


4 


16 


e 45 


■ 4' 




38.3 


o5 




4o.o 


65 


359.9 


11: 




36 


35.5 


o5 




B6 


84 


3 


16 


8 46 


■ 43 




18.5 


06 




40.3 


66 








=6.5 


o5 


3 


87 


85 


3 




47 


144 




38.7 




303.0 


40.4 


67 


361.9 




36 


17.5 


o5 


5 


88 


86 


3 




3 48 


■ 45 




a8.9 




ao4.o 


4q.6 


68 


363.9 
263. S 


5[i. 




39 


38.4 


o5 


7 


69 


87 


3 




4 49 


[46 




39.1 


09 


305.0 


4o.B 


69 


5a .5 




3o 


39.4 


o5 


2 


9f 


SB 


3 




6 5d 


147 




39.3 




306.0 


4[.o 




364.6 
365.8 


5>.7 

II:? 


3i 


3o.4 


■56 




9' 


"89" 


T 




TTsT 


.48 




-i^ 




'^^6^ 


4t.a 




33 


3.-4 


06 




93 


90 






9 53 


149 




'9-7 




307.9 


41.4 




266.8 




33 


33.4 


06 


4 


93 


9' 




18 


; 53 


i5q 




39.6 


.3 


308.9 


4[.6 


73 


367.8 


53. 




34 


33.3 


06 


6 


94 


93 




18 


3 54 


t5[ 




36.0 


.4 


309.9 


4t.7 


74 


368.7 


53, 




35 


34.3 


06 


B 


95 


93 




18 


5 55 


T5a 




30.3 


i5 




41.9 


75 


269.7 


53! 




36 


35.3 






96 


94 




18 


7 56 


i53 




3o.4 


16 




43.1 


76 


370.7 




3? 


36.3 






97 


95 




18 


9 57 


i54 




3o.6 






43.3 




271.7 


54.0 




38 


37.3 


07 


4 


98 


96 




'9 


1 58 


1 55 




3o.8 


18 


3i3.8 


43.5 


76 


273.7 






39 


38.3 


07 


6 


99 


97 




'9 


3 59 


i55 


9 


3[,o 


'9 


314.8 


4a. 7 


79 


373.6 


i-:l 




40 


39,3 


07 


8 




Jl 


; 


_ii. 


5 60 


i56 


9. 


3l.3 




3[5.8 


^i± 


bS 


374. e 


41 


40. a 


oB 






W 




'9 


7 161 


1 57 


9 


3i.4 




216.8 


43.. 


38t 


a75.6 


54.8 




43 


41. a 


oB 










'9 




i5B 


9 


3i.6 




317.7 


43.3 


6a 


376.6 


55.0 




43 


43.3 


08 


4 


o3 








; 63 


.59 


2 


31.8 


33 


318.7 


43.5 


83 


377.6 


S5.9 




44 


43.3 


oB 


6 


04 








3 64 


160 


33.0 


34 


319.7 


43.7 


84 


376.5 


55.4 




45 
46 


44.1 
45.1 






(.5 
06 


io3 
io4 


















43.9 
44.1 




379-5 
386.5 


SS.G 
55. S 




og 


3 





30 


7 66 


[63 


3 


3a:4 


36 


ITi'.j 


86 




47 


46.1 


09 






104 


9 




9 67 


i63 


8 


33.6 






44.3 


87 


38[.5 


56.0 




48 


47-1 


09 


4 


08 


io5 


9 




T 68 


164 




33.8 


aS 


333.6 


44.5 


88 


3B3.5 


56.3 




49 


48.1 


09 


6 


09 


[06 


9 




3 69 


i65 




33.0 


39 


334.6 


44.7 


89 


363.4 


56.4 




So 


49-0 


09 


8 




107 


9 




5 _70 


.66 




33.3 


3o 




44.9 


90 


384-4 


56.6 


^5? 


5^ 


09 


9 




io8 


I 




7 17' 


167 




33.4 


a3i 


336.6 


45T 


391 


385.4 


56T 




53 


5i.d 








109 




9 7= 


168 




33.6 


33 


327.5 


45.3 


93 


=B6.4 


57.0 




53 


53.0 




3 


i3 




B 




73 


.69 




33.8 


33 


338.5 


45.5 


93 


367.4 


57.1. 




54 


53.0 




5 


i4 








3 74 


170 




33.9 


34 


339,5 


45.7 


94 




57.4 




55 


53.9 






t5 




8 




4 75 


171 




34.; 


35 


236.5 


45.8 


95 


389:3 


57.6 




56 


54.9 




9 


iG 


ii3 


B 




6 76 




6 


34.3 


36 


a3i.5 


46. 


96 


396.3 


57.7 




57 


55.9 








114 


8 




8 77 


.73 


6 


34.5 


37 


a33.4 


46. a 


97 


2^1.3 


57.9 




58 


56.9 




3 


j6 


ii5 




33 


78 


.74 


6 


34.7 


38 


333.4 


46.4 


98 


393.3 


58.; 




59 


57.0 
58 .S 




5 


'9 






33 


a 79 


175 


6 


34.9 


39 


334.4 


46.6 


99 


393.3 


58.3 


■ 


60 








117 




33 


4 80 


,76 


5 


35.' 


40 


a35.4 


46.8 


3oo 


394.3 




Dlsi. 


D.^p, 


t;;^ 


Diii! 


Dcp. 


L 


I. Disl. 


-^^pT 


Lai. 


illU. 


Dcp. 


Lai. 


Di5I. 


D«p. 


TwT 


E.bjN. 


E.byS. 


J 
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DiO'erence of Latitude and Departure for 1^ Points. 
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6 
6 
6 


3 

08 
08 
08 
08 
08 
08 
08 


9 

3 

4 

5 
5 
6 


53 

53 
54 
55 
56 
57 
58 


.5o.4 
.51.4 
.53.4 
153.4 
,54.4 
.55.4 
.56.4 
157.4 
.58.4 
,59.4 


iJ 
.3 

i3 
i3 
.3 
.3 
i3 
.3 
i3 
i3 


6 

I 
9 
9 


11 

i4 
i5 
16 

;s 

19 


3.3 

3l4 
3.5 
3.6 

3l8 

319 




.8 

.8 
.8 
18 
.8 
19 
19 




371 
73 
73 

li 


371.0 

373:0 
374.0 


33.6 

S;l 

34.1 
14.. 

34.3 
14.3 
34.4 




77 
78 

11 


375.* 
376.9 




41 

<(3 
43 

44 
45 

46 

47 

4S 
53 

?^ 

56 
57 
58 

11 


41 
41 
4i 
43 
44 
45 
46 

47 

48 
49 
57 
5i 
5j 
53 

i 

56 

57 

4 


e 

8 
8 
8 
6 
8 
B 
8 
8^ 

8 
6 
8 
8 
8 
8 
8 
8 
8 


o3 
d3 
o3 
o4 
04 
o4 
o4 
04 
04 
o4 
o4 
04 
o4 
o4 
o5 
o5 
o5 
d5 


8 
9 


03 

li 

oG 
09 


io3 

■ o4 
to5 
loG 

loB 
109 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


oB 
'■9 
09 
09 
09 
09 
09 
09 
09 


8 
9 

3 

4 

5 
6 


63 
63 
64 
65 
66 
67 
68 
69 


160.4 
16. .4 
163.4 
.63.4 
164.4 
.65.4 
.66.4 

\U:i 

t&,.4 


.4 
.4 
i4 
>4 

14 
.4 
14 
i4 
.4 
14 


3 

4 
5 
6 
6 


33 
34 
35 
36 

38 

I' 


133 
334 

335 

136 

137 

338 

"9 




19 
'9 
19 
'9 
'9 
'9 
'9 
'9 




381 
83 
83 

'si 

86 
87 
89 
90 


S:? 

J85.0 
386.9 


34.5 
14.6 
34.7 

34.8 
34.8 
34.9 
35.0 

35.1 
35.3 
35-3 




i3 
14 

■ 5 
16 

la 

'9 

riin. 


ti3 

ii4 
ii5 
iiG 

;;s 

'19 


6 
6 
6 
6 
6 
i 

5 
5 


09 
09 
09 
09 


8 
8 
9 

3 
4 
5 


17' 

74 

t 

78 

79 


„o.J 

:vA 

.73.3 

.74.3 
175.3 
.76.3 
177.3 
178.3 
.79-3 


.4 
i5 
i5 
i5 
.5 
.5 
i5 
i5 
i5 
.5 


9 

3 
3 
4 
5 
6 


33> 
33 

33 
34 
35 
36 
37 
38 
39 
40 


i3. 

333 

333 

334 

i35 
336 

339 




H 


6 

I 

9 


39. 

i 

96 

3?? 


3S9.9 
390.9 
391.9 
393.9 

393.9 
394.9 
395.9 
396.9 
397.9 
39H.9 


35.4 
15.4 

35.5 
15.6 
35.7 
35.8 

'±t 

16.. 

36.. 




Di« 


n.p. 


La 




Dep. 


La.. 


DIsI. 


Pep. 


La.. 


ni«. 


Dap. 


LSI. 


Ilisl, 


Dep, 


Lai. 




[Fnr ai D.-greBs. 





^i-^l TABLE H. 

Difference of Latitude and Departure for 6 Degrees. 


Dill. 


Lai. 


U^p, 


Di>i, 


Lai, 


D.TP. 


Dill. 


Lai. 


Dep. 


d;.i. 


Lau 


D.p. 


Disl. 


Lai. 


Dep. 


3 

i 

6 

B 
9 


o3 
o4 
1)5 
o6 

09 
09 


9 


00 


3 
4 
5 
6 

8 
9 


6a 
63 
64 
65 
66 
67 
68 
69 


bo.7 

63.e 
64.6 
65.6 
66.6 
67.C 

68 .e 

69.6 


06.4 

06. s 
06.6 
06.7 
06.8 

07.0 


33 

34 
35 

j6 

i 


ISO.. 

133.3 
.34.3 
135.3 
m6.3 

;:;:! 
.39.3 


■ 3 

■3 
i3 
i3 
j3 
i3 
t3 


6 
8 
9 

3 

4 

5 
6 


iBi 
8j 
83 
84 
85 
86 
87 
88 
89 
90 


.80.0 
18.. a 
183 .Q 
183.0 
184.0 
185.0 
186.0 
187.0 
188. c 
.B9.0 


l8 
19 
•9 
19 
'9 
'9 
'9 
'9 
'9 


9 
9 


43 
43 
44 
45 
46 

S 
g 


yi:; 

24 ■-7 

343.7 
243.7 
344.7 

345.6 

246.6 
347.6 
248.6 


25.a 
35.3 

35J 

35.5 
95 .6 

Hi 
S:l 

36.1 


i3 

■ 4 
i5 

■ 6 

iS 
'9 


|3 

14 
i5 
16 

18 
'9 


9 
9 
9 
9 


c! 


3 
4 

5 
6 

a 
9 


73 
74 
75 
76 

78 


7i.e 

71.6 

7J.e 
74. e 

75.6 

76.6 

77. e 
78. e 

79.« 


07-4 
07.5 

07!8 

d8.3 

08.3 
08.4 


l3i 

3j 
33 

34 
35 
36 
37 
38 
39 
4(1 


iJo.J 
i3i.3 
i33.a 
;33.3 
i34.3 
i35.3 
l36. 
137. 
i38. 
139. 


■ 3 

■ 3 

■ 4 
14 
t4 

14 

■ 4 

■ ■1 


8 
9 


191 
9> 

i 

97 
98 
99 


■ 90.C 
190.5 
i9^. 

193.,; 
193. 
T94. 

IS: 

;s: 






5) 
53 
54 
55 
56 
57 
58 

il 


349.6 
35^.6 
35 1. 6 

353.6 

353.6 
354.6 
355.6 
356.6 
357.6 
358.6 


36.3 

r. 

ll 
36.9 

37.0 
37.1 

27.5 


93 

11 
1? 


}3 

j5 
j6 




o3 


3 

4 
5 
6 

I 

9 


83 
84 
85 
86 
87 
88 
8g 
90 


Bo. 

81. 
83. 

83. 
64. 
85. 
86. 
87. 

89! 


08.8 
08.9 
09.0 
09.1 
09.1 
09.3 

09.4 


141 
4' 
43 
44 
45 
46 

47 

48 

t 


i4i' 

143. 
143. 
144. 

■49- 


14 

■ 4 

14 

■ 5 
i5 
i5 

■ 5 
i5 
i5 
i5 




o3 
04 
o5 
06 
07 
08 
09 


■99- 

ao3; 
204. 
3q5. 

3q6. 


3I 


6 
8 


3b. 
63 
63 
64 
65 
66 

u 

69 


360.6 
361.6 
363.6 
»63.5 
364.5 
265.5 
366.5 
367.5 
368.5 


J7.3 

V,:i 

17 .e 
27.7 
37.8 

38.1 

38. a 1 


3s 
33 
34 
35 
36 

u 


3i 
3j 
33 

34 
35 
36 
3? 
38 
39 




o3 

o3 
o3 
o3 
o3 
04 
04 
04 


3 

4 
6 

9 


9' 

B 
1 

96 
99 

□3 
04 
o5 
q6 

08 
09 


90- 

91. 

1 

99. 


09.5 

09.7 

09.B 
09.9 

io!3 
ro.5 


i5> 
53 
53 
54 
55 
56 
5? 
58 

S 


i5o. 
i5i. 
i5». 
t53. 
154. 
i55. 
i56. 

\U: 
■59. 


■ 5 
16 
16 
]6 
16 
t6 
16 
16 
16 




i3 
i4 
i5 
16 

18 
■9 


209. 

3Il! 
3l3! 

2.4. 

2l5. 
3l6. 

3l8! 


33 




271 
73 

Ti 
75 
76 

78 
79 
80 


369.5 

270.5 

ll'd 

273.5 
374.5 
375.5 
376.5 
377.5 
37B.5 


28. 4 

aS.S 
38.6 

'11 

S9.0 
39.1 


4i 
4i 

43 
44 
45 
46 
47 
48 


40 
4i 

S 

44 
45 
46 

49 


8 
8 
8 

7 


04 
04 
04 
o4 
04 

o5 
o5 
o5 


4 

5 
6 

I 
9 


103! 
104. 

io5. 
106. 

.09. 


10.6 

10,9 

ii]3 

■ 1.4 
11.5 


161 
6j 
63 
64 
65 
66 

a 
69 


161. 
16a. 

i63. 
i64. 
[65. 
166. 
1&7. 


i6 
16 

17 
17 




33 

34 

35 

=6 

38 

3^ 

33 

33 
34 
35 
36 

ll 
39 
40 


;:s: 

231. 

= 33! 
»24. 

i»5. 

236. 

317. 


33 

33 

3; 

33 
23 

= 3 

33 

34 




83 
64 
85 
86 
87 

89 
90 


381.4 
383.4 

283.4 
384.4 
285.4 
386.4 
287.4 
388.4 


39.6 , 

»9-8 , 

30.1 
3o.i 

3o.3 


5i 
53 
54 

55 
56 
57 
5S 


5i 

53 

53 

56 
57 
58 
59 


7 
7 

7 

7 
7 
7 


o5 
o5 
q5 
o5 
o5 
06 
oS 
06 
06 


4 
5 
6 
7 
9 

3 


i3 
14 
i5 
16 

\l 

■9 


113! 

114. 

ii5. 

116. 

"9- 


11.6 

Ills 
11.9 

"'.I 

13.4 
15.5 


73 
li 

76 
78 
It 


171. 

III'. 
174. 
175. 
176. 

\ll 

■79- 


it 
18 
tB 
18 
• I 

If 




It. 

33.. 
233. 

333. 

334. 

335. 
336. 

337. 

338. 


34 

94 

7 =4 

34 

7 ■>4 

7 34 

7 M 
7 =4 

7 35 
7 35 




39. 

9= 
93 

3S 


389.4 
39'?:^ 

lit: 


3o.5 
3o.G 

£;! 
tt 

3i.i 
3i.3 
3..4 


Diit- 


Itep. 


LaL 


Dist 


n.p 


Lai, 


I>i« 


D.p 


r.aL, 


DisL 


Dcp 


Lai. 


Di^i 


D^p. 


LbI. 


[FoT 84 Depreu. 1 



TABLE II. [I'nicaa 
Difference of Latitude and Departure for 7 Degrees. 
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Lat. 


Dep. 


U<9t 
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Dep. 


Dial.l Lai. 


Dep. 


Diil 


Lat. 


Dep. 


Dlsl.| Lat. 


Dep. 




o4 
..5 
o6 
d6 

oS 


9 
9 
9 
9 


i 




63 

63 
54 
65 
66 
fi7 
68 
69 
70 


60 
61 
63 
63 
64 
65 
66 
67 
68 
69 




07 
07 

ot 
ot 

of 


6 

8 
9 

3 
4 
5 


33 

i 

>7 
38 

IS 


la; 

134 
135 
136 

138 

139 





14 
14 
l5 
■ 5 
.5 
i5 
i5 
i5 
i5 
i5 




iHi 

63 
84 
85 

87 
86 
89 
9" 


iB3!fi 
1S4.6 
185.6 
■86.6 
■87.6 
188.6 


a; 

33 




34. 

42 
43 
44 
45 
46 
47 
48 

it 


339.3 
340.3 

341. a 
342.3 

343.2 

344.1 
345.3 

346.3 

347.1 

248.1 


39.4 
39.5 
39.6 
39.7 

g:2 

3o.i 
3o.j 
30.3 
3o.5 




If 

li 


9 
9 
9 
9 
9 
9 
9 
9 
9 


I 




71 

74 

75 
76 

11 
It 


70 

7'~ 
74 

78 




oE 

09 
09 
09 
09 
09 
09 


8 
9 

3 
4 
5 
6 


i4i 

33 

33 
34 
35 
36 
37 
38 


iJo 
i3. 

1 33 

i33 
■ 34 
i35 
i36 

III 
,39 


■ 


16 
16 
16 
16 
16 
16 
16 
16 
16 


9 

3 


191 

1 

99 


189.6 
190.6 
191.6 

•.Hi 
•H 


33 
33 
33 
33 
33 
33 
34 

a4 
34 
a4 




52 

53 
54 
55 
56 

u 


35l.. 

35a. 1 
353. 1 
354.1 

355.1 

256.1 

3:: 


3o.6 
30.7 
3o.e 
3..0 
3r.. 

31.3 

3i.3 
31.4 

3i.6 
3.-7 


M 

36 


34 
35 
36 

38' 


8 
8 
8 
8 

S 

a 

6 


o3 
o3 
o3 
o3 
o3 
o3 




83 

83 
64 
85 
86 
87 

89 
90 


80 
81 
83 
83 
84 
85 
86 

11 
89 




05 


9 

4 
5 
6 

I 


43 
43 
44 
45 
46 

47 

46 


.39 

i4o 
i4i 
i4i 
143 
144 
145 
146 
j47 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


■7 
■7 

18 
18 
18 


o3 
04 
o5 
06 

08 
09 


•s.i 

301. 5 

303.5 

jo3.5 
aQ4.5 
ao5.5 
306.4 


34 
a4 
34 
34 

35 
35 
25 
35 
25 
35 


36. 

6a 
63 
64 
65 
66 

u 

69 


36l.O 

362.0 

263.0 
364.0 
265. 
366.0 
267.0 
268.0 


32.3 

33.3 
3a.4 
3a. 5 
3a .7 
32.8 
32.9 


3j 
33 
34 
3S 
36 

J^ 
3, 


3i 
3i 
33 

li 

36 
37 
38 
39 


8 

7 


o3 
o4 
o4 
o4 
o4 
o4 
o4 
o4 
o4 




91 
93 
93 
94 

99 


90 
91 

1 

99 




ii 


3 
5 
6 

B 
9 


5a 
53 
54 
55 
56 

S 
& 


■ 5i 

i53 

■ 54 
i55 
i56 

■ 57 

1 58 


9 

9 
9 

6 

a 

8 


18 
18 
18 
18 
18 
■9 
■9 
'9 
■9 
19 


4 
5 
6 
8 
9 

3 
4 
5 


■ 3 

'4 

■ 5 
iQ 

iB 
■9 


311.4 

3ia.4 
3.3.4 

Hi 

3.6.4 
= 17.4 


35 

36 
36 
36 
j6 
36 
26 
a6 
a6 


7 
8 

3 
4 
6 

8 


371 

73 

74 
75 
76 

u 
It 


269.0 
370.0 
271.0 

373:0 
273.9 
374.9 
275.9 
376.9 


33.0 
33.1 

33.3 
33.4 
33.5 
33.6 
33. B 
33.9 
34.2 
34.1 


4i 
4j 
43 
44 
45 
46 


4> 

43 

43 
44 
45 
46 

47 

48 

49 


7 

5 

6 
6 


o5 
o5 
o5 
o5 
o5 

0^ 

o5 
o6 
o6 


1 


q3 
04 
o5 
06 

oB 
09 


io3 
104 
lo5 
106 

13 

109 




i3 
i3 
|3 
i3 


4 
6 

1 

9 

3 
4 


161 
61 

63 
64 
65 
66 
67 
68 
69 


161 
■63 

i63 
■64 
i65 

!67 


s 

8 
8 
8 

a 

7 


■9 
■9 
•9 


4 
5 
6 


j3 

24 

35 
36 

tl 
12 


331.3 

aaa.3 

333.3 
334.3 
335.3 

337'3 

aa8.3 


27 
37 

27 
37 

38 


9 

3 
4 
5 

i 


83 

B3 
84 
85 
86 

u 

89 


»7B.9 
279.9 
380.9 
a8i.9 

383:9 
284.9 
385.0 
286.8 
387.8 


34.3 
34.4 
34.5 
34.6 
34.7 
34.9 
35.0 
35.1 
35.3 
35.3 


S3 

53 
54 
55 
56 
57 
58 


5i 

53 

53 

54 
55 
56 
57 
58 
59 


5 
6 
6 
6 
6 
6 
6 
6 
6 


u6 
o6 
o6 
o6 
o6 
o6 


3 
5 
6 

8 
9 

3 


i3 
i4 
i5 
16 

18 
'9 


113 
ii4 
1.5 
116 

118 
119 




i3 
[3 
.3 
i4 
i4 
i4 
■ 4 
14 
i4 


j 
? 

3 
4 
5 
6 


73 

li 

76 
78 
It 


.69 

174 
175 
176 

;3 


7 

7 

7 

7 


I 


8 

3 
4 
6 

8 
9 


33 

33 
34 
35 
36 

u 

39 

40 


mi 
33. .3 
333.3 
333.3 

334. a 

335.3 

336.1 
337.3 
338. a 


38 
28 
28 

a6 
a8 
28 
39 

39 

39 


3 
4 
5 
6 
8 
9 


291 

s 

94 
3S 


a88.8 
389-8 

39. ;8 

393.8 

3^3.8 
394.8 
395.8 
a96.8 
397.8 


35.5 
35.6 
35.7 
35.8 
36. 
36.1 
36.2 
36.3 
36.4 
36.6 


Uljl, 


Dep. 


L.,. 


Di5l, 


Dep. 


.... 


Disi, 


c. 


1.... 


Dist. 


Dep. 


La,. 


Dis. 


D«p. 


Lai. 


[For 83 DegrePB. | 
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1 


ra».5>j TABLE II. 1 


1 


Difference of Lalitude and Departure for 8 Degrees. ■ 


Dill. 


Lat 


Dep. 


D»i 


L»i, 


Dep. 


I.„..l 1.,.. 1 Pep. 


rv-i 


Lai. 


S 


Di>i 


Lai. 


Dpp. 








61 


60.4 


i*:5 




1.9.8 






179.3 


34. 


a38.7 


33.5 












6j 


61 


4 


08 


6 










83 


ib5 






3 


43 


339.6 


33.7 




3 


oj.o 






63 


61 


4 


08 


8 


>3 


iii!8 






83 


181 




35 


5 


41 


34S.6 


33.8 




4 


04.0 






64 


63 


4 


08 


9 


34 


■ 33.8 






84 


183 




35 


6 


44 


341.6 


34.0 




5 


05.0 






65 


64 




"9 




35 


133.8 






85 


1 83 




35 


7 


4S 


343.6 


34.1 




6 








66 


65 




09 




36 


■ 34.8 






86 


184 




35 


9 


46 


a43.6 


34.1 












67 


66 


3 


09 


3 


37 


135.8 


17 




87 


l85 




36 




47 


344.6 


34.4 




e 


07,9 






68 


67 


3 


°9 


5 


38 


136.8 


17 




88 


1B6 




36 




48 


345.6 


34.S 




9 


06.5 






69 


68 


3 


09 


6 


39 




18 




89 


1B7 




36 


3 


49 


346.6 


34.7 






°9-9 






7" 


69 


3 


21 




3o 


138.7 


18 




90 


iB8 
iBv 




36 


4 


S 


=47.6 


34.8 




10.9 






7> 


70 


T 


"9 


"9 


737 


139.7 






191 


76 


T 


757 


348.6 


3«.9 






11.9 






7' 




3 






33 


C3u.7 


18 




93 


190 




36 




53 


349.5 


35.;; 
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35 


¥ 


"51? 


T^e:^ 


48 




391 


384.6 


esrr 


5i 


f.:l 








109 




33 


3 7a 


168.3 


35 




33 


336.9 


48 




93 


385,6 


60.7 




53 






i3 






i3 


5 73 


.69.3 


36 




33 


337.9 


48 




93 


aB6.6 


60.9 




54 








14 






33 


7 ■ 74 


170.3 


36 




34 


338.9 


48 




94 


387.6 


61.1 




55 


53,8 






i5 






j3 


9 75 


17. .3 


36 




35 


lS:t 


48 


9 


95 


3S8.6 


61.3 




56 


54. 8 






16 


1.3 




34 


. 76 




36 




36 


49 




96 


389.5 


6. .5 




57 


55.8 






17 


114 




34 


3 77 


nV.] 


36 




37 


331.8 


49 




97 


390.5 


61.7 




58 


56.7 






iB 


ii5 




^4 


5 78 


174.1 


37 




38 


33a.8 


49 


5 


98 


391.5 


63.0 




59 


57.7 






'9 


1.6 




34 




175.1 


37 




39 


333.8 


49 


7 


99 


393.5 


63.3 




66 


58.7 


M 






117 




34 


9 8^ 


176.. 


3? 




40 


334.8 


49 


9 


3oo 


393.4 


63.4 




Uist 


Dep. 


Lai. 


DJT 


Dpp. 1 1. 


., Di»i 


Dep. 


Lai. 


Dial. 


Dep. 


Lau 


Di«l 


P^- 


Lat. 


[For 78 Degree.. 


^ 






f 


« 



TABLE 11. irae.S9 
Difference of Latitude and Departure for 13 Dcgreea. 


»« 


Lai. 


Dep. 


Di.t. 


L»t. 


Dpp. 


Disi. 


La., 


Dep. 


Dill. 


Ul. 


D.,. 


Di«, 


ui, nep,| 


3 

i 

e 

7 
8 
9 


o4 
o5 

09 




i 


4 

9 

3 
6 
8 


61 
6^ 
63 
64 
65 
66 
67 
66 
69 
70 


61 
61 
63 
fi4 
65 
66 


4 

4 
4 
4 
3 

3 
3 

3 


.3 
■ 3 

<4 

U 
■4 
i5 
i5 
i5 
i5 


7 
9 

4 
6 
8 

3 
5 


23 

24 
a5 

26 

27 
28 

z 


i[8 
"9 

[23 
.24 
ij5 
126 


9 

t 
8 

i 


27 
27 
»7 

28 
28 
28 

29 

29 


4 

9 

3 
6 
8 


iHi 

83 
B4 
85 
86 

69 

9° 


176 

:?, 

181 
182 

i83 
i84 
iB5 




40 

4q 
41 
41 
41 
4i 
42 
42 
42 
4a 




34, 

43 
44 
45 
46 

ii 
it 


334,6 

235.8 
236,8 
337.7 
338.7 
339.7 
240,7 
94t,6 
243.6 
243.6 


54.3 

55.3 
55.6 
55. B 

se.o 

56.2 


13 
' U 
■5 
16 

11 
'9 
ao 


i3 

i4 
.5 
16 

iB 
'9 




o3 
o3 
o3 
o3 
04 
04 
04 


b 
7 
9 

4 
6 
8 

3 

5 




69 
7" 
71 

;i 

74 


9 


16 
.6 
16 

16 

17 
18 


4 

6 

9 

3 
5 
8 


3a 
33 
34 
35 
36 
37 
38 


.28 

\lt. 

i3i 
i3a 
i33 
i34 
.35 
i36 




29 
29 

3^ 
3o 
3d 
3o 
3i 
3i 
3i 


b 

7 
9 

4 
6 

B 

3 
5 


191 
99 


186 

.89 
190 
191 
193 
192 
.93 
.94 


9 
9 

9 


43 
43 
43 
43 
43 
44 
44 
44 
44 
45 




53 
53 
54 
55 

56 


244.6 
245.5 
346,5 
247.5 
248,5 

\ti 

251.4 
353,4 
353.3 


56.5 
56.7 

11 
57.5 

58.3 
58.5 


33 

a5 

36 


j3 

25 

56 

38 
^9 




04 
04 
o5 
o5 
o5 
o5 
06 
06 
06 
d6 


7 
9 

4 
6 
8 

3 
5 

7 


83 

63 

'.i 
86 
87 
88 
89 
90 


78 

81 
83 

83 
84 
85 
86 
87 


9 

9 

? 

8 
8 

7 


iB 

■9 
19 
'9 
'9 


4 
9 

3 
6 
8 


i4i 
42 
43 
44 
45 
46 

47 

48 


.37 

;l 

i4] 
142 
.43 
144 
[45 
t46 




3i 

32 

3a 

32 
32 

33 
33 
33 
33 


9 

4 
6 
8 

3 
5 


o3 
04 
o5 
06 

08 
09 


195 
196 

is 

199 

303 

ao4 


8 
8 
8 
7 

7 
6 


45 
45 
45 
46 
46 

% 

47 
47 




.6, 
61 
63 

% 

66 
67 
68 
69 


=54.3 
255.3 
256.3 

3:; 

361.. 
263.1 

263.1 


1 

59.6 

il 

6o.3 
6Q.5 
60.7 


3j 
33 

35 


3i 
32 
33 
34 
35 
36 
37 
38 
39 





07 

07 
07 
oS 

08 
08 


4 
6 
9 

3 
5 
8 


9< 

1 

99 


89 
90 
9' 

i 

96 
97 


6 
6 
6 


'r 


9 

I 

8 

3 
5 


52 

53 
54 
55 
56 


147 
148 

lit 

l52 

i53 
1 54 
i54 
i55 


9 

9 


34 
34 
34 
34 
34 
35 
35 
35 
35 
36 


4 
6 
9 

3 

5 
8 


i3 

\i 

16 
18 
'9 

a3 
24 
a5 
26 

28 

11 


305 

ao6 
307 
20B 
309 

2l3 

ai4 


6 
6 
5 
5 
5 
5 
4 
4 
4 
4 


47 
47 
47 

48 
48 
48 
48 
49 

Z 




271 


=65. 
266. D 
367.0 
26B.0 

269.9 

V°J 

272.8 


61.2 

61.4 
61.6 

62.3 
63.5 

62.8 

63. 


'■% 
M 
45 
46 


4i 
4» 
43 
44 
45 
46 

47 

48 


9 
9 

9 

e 

8 
8 


09 
09 
09 
09 


4 
9 

3 
G 
8 


o3 
04 
□5 
06 

08 
°9 


99 

io3 
104 
■o5 
106 




s3 

53 

i3 
=3 

24 

=4 
24 
24 


9 

4 
6 
8 

3 
5 


161 
62 

63 

64 

65 
66 
67 
68 
69 
70 


157 
i58 
15? 
160 
161 
162 
i63 
i64 
l65 


1 

B 
8 

6 

7 

i 

6 
6 
6 
5 

5 
5 
5 
4 
4 
4 


36 
36 
36 

1 
li 

38 


4 
9 

3 
6 
8 


3t6 

217 
518 

219 

"3 

224 


3 
3 
3 


1 

5q 
5o 
5o 
5i 
5, 
5i 
5i 




82 

63 
84 
85 
86 

88 
B9 


273.8 
374.B 
275.7 
376.7 

'H 

379.6 
280.6 
281.6 

36a. 6 


63.2 
63.4 
63.7 
63-9 
64.T 
64.3 
64.6 
64.8 
65. 
65.3 


5a 

53 
54 
55 
56 

■u 


11 

5i 
5a 

53 
54 
55 
56 
57 
58 




i3 
i3 
i3 


5 

9 

4 
6 

3 
5 


i3 
14 
i5 
16 

18 
'9 


106 
109 

m3 

\\i 

116 
116 


9 


25 
25 
25 
25 
25 

26 

26 

36 
26 


4 
6 
9 

3 
5 
8 


>7i 

li 

74 

78 

It 


r66 
167 
166 

■ 69 
[70 
171 

;?i 

'74 

■ 75 


38 
38 
38 

1 

4n 
40 


5 
7 

9 
4 

6 

8 

3 
5 


23l 

3a 
33 
34 
35 
36 
37 
38 

1 


235 
296 

338 

230 
23l 
233 

333 


9 
9 


52 
53 
52 

53 
53 
53 
53 
54 




391 

H 
3S 


2B3.5 
384.5 
285.5 
386.5 
387.4 
288.4 
389.4 
390.4 
=g..3 
293.3 


65.5 
65.7 
65.9 
66.; 
66.4 
66.6 
66.8 
67.0 
67.3 
67.5 


Ktt 


Dep. 


r,.. 


rti.i 


Den. 


I.nt 


Tli«l 


Dep. 


I,ni, 


Disl 


Dep, 


l,al. 


Dili 


I>ep. 


Lai. 


[For 77 Degrees, 



■■•p-*] TABLE 11. 

DifltiTGDce of Latitude and Departure for 14 Degrees. 




Phi 


Lau 


Dep. 


Di.1. 


UU, 


D.p. 


Dm 


Lu. 


D.p. 


I«.l 


Lai. 


Dap. 


Di>L 


Lai. 


D«p. 




; 

4 
5 
6 

I 


o'-S 

i.4.9 
o5.6 
ofi.B 


00.7 
□lis 

01.4 


63 

63 
64 
65 
66 

H 

69 

7" 


i9 

61 
6> 
63 
64 
65 
66 
67 
6? 




14 
i5 
t5 
.5 
i5 
■6 
.6 
16 
16 
16 




3] 
34 
a5 
36 

3E 


M7.4 

■ 18.4 

t»i,3 

I3I>.3 

i»3.» 

114.3 

laS.i 
iie.i 


'9 
39 

Z 

3o 
3o 
3o 
3i 
3i 
3i 




181 
83 
83 
84 
65 
86 

S 

69 


175.6 
178.5 

180.5 
181.^ 

1B4.4 


43.8 
44.0 
44.3 
44-5 
44.8 
45.0 
45.3 
45.5 


34 1 

43 

43 

44 
45 
46 

il 


333.8 
334. 8 

335.8 
336.8 

337-7 

338.7 

Itl 

34. .6 
343.6 


W.5 
56.8 

60.3 
60.5 




i4 
i5 
.6 

\l 
•9 


lt.6 

ii.G 
i3.6 
14.6 
i5.5 
16.5 
17.5 
■8.4 
19.4 


03.7 

°3:? 

o3.4 
o3.S 

S:? 

04.4 
d4.6 
04.8 


73 

i 

s 


69 

71 

55 

74 
75 
76 


9 

I 

8 

7 
6 


17 
17 

\l 

■ 8 

■ B 
18 
■9 
'9 




3i 

33 
34 
35 
36 
37 
38 
39 
40 
i4i 

43 

43 
44 
45 
46 

47 

48 

it 


;^:: 

■ 3i.a 
i33.a 
.33.9 
.33.9 
,34.9 
r35.8 


3i 

33 

3i 
3i 

33 

33 
33 
33 
33 




.91 
9? 

U 

99 


■ 86.3 

189.3 
19... 3 
191.1 
193.. 
.93. J 
.94.1 


46.3 

46.4 
46.7 
46.9 

47-3 

47-4 

47-7 

JS:? 

48.4 


53 

53 
54 
55 
56 
57 
58 

is 


343.5 
344. S 
345.5 
346. s 

liVi 

Iti 

351.3 

353.3 


61.1 

Si .4 
6r.7 

63.9 




»4 

11 


ao.4 

31.3 

33.3 

34.3 

»5.3 

36.3 

39." 


o5.i 
o5.3 
o5.6 
o5.8 
06.0 
06.3 
06.5 
06.8 

11:3 


Hi 
83 
83 

84 
85 
85 

ll 
89 
9" 


78 

^ 
8f 

8:1 
83 
84 
85 
86 
87 


b 
6 
5 
5 
5 
4 
4 

4 
4 
3 


■9 
'9 




I36.B 
137.8 
138.8 
.39.7 

'B 

.43.6 
144.6 

-45.5 


J4 
34 
34 
3^ 
35 
35 
35 
35 
36 
36 




d3 
04 
o5 
06 

09 


.95.0 
196.0 
197.0 
197.9 
.98. 9 
199,9 

3o3.8 


48 .b 

S:? 
ti 
S:? 

5o.3 
5o.6 
5o.B 


30. 
63 

63 
64 
65 
66 
67 
68 
69 


354.3 

355.3 
356.3 

361.0 

363.0 


hJ.t 
63.4 
63.6 
63.9 

a:i 

64.6 
64.8 
65.1 
65.3 




3j 
33 
34 
35 
36 


3i.o 
3i.o 
33.0 
34.0 
34.9 
35.9 
30.0 
37.1 
38.8 


07.5 
07.7 
oB.o 
q8.i 
1.-8.5 
08.7 
09.0 
09.3 
09.4 
09.7 


9" 

li 

i 

96 
99 


89 
90 
9" 

95 
9S 
97 


3 


33 
33 
33 
33 
34 

34 




5j 
53 
54 
55 
56 

U 


146.5 
147.5 
148.5 
>49'4 
■ 56.4 
i5i.4 
r53.3 
153.3 
154.3 
i55.j 


36 
37 
37 
37 
37 
38 
38 
38 
38 




i3 
t4 
l5 
16 

18 
'9 


304.7 
.05.7 

Itl 
308.6 
309.6 
aio.6 
311. 5 
313.5 

3r3.5 


5i.5 
5t.8 

53.0 

53.3 
53.5 

ll:l 

53.3 


li 
74 
75 
76 
77 
78 
79 
80 


363.9 
364.9 
365.9 
366.6 

369.7 


65.6 
65.8 
66.0 
66.3 
66.5 
66.8 
67.0 
6^.3 
67.5 
67.7 




4i 

43 

43 
44 
45 
46 

47 

4B 

g 


39.8 
46.8 
41.7 
4>.7 
43.7 
44.6 
45.6 
46.6 


09.9 

10.4 
10.6 
10.9 

liU 
[t.6 
11.9 


o3 
q4 
o5 
06 

09 


98 
99 
99 

io3 
104 
io5 


9 
9 
9 

1 

8 
8 


34 
14 

.1 

35 
35 
35 
36 

36 
36 


4 
6 
9 

4 

5 


61 

63 
64 
65 
66 

u 

69 

70 


.56.3 

& 
16... 

t63.o 
I63.0 
i64.o 
I65.0 


i 

40 
40 
40 

4t 


6 
9 


33 
34 

36 
38 
It 


314.4 

3.5.4 
316.4 
317.3 
318.3 

'ii 

333! 3 


53.5 
53.7 

S:! 

54.4 
54.7 

lit 

55.4 
55.6 


83 

83 
84 
85 
86 
87 
88 
89 
90 


373 !6 
374.6 

375.6 
376.5 
377.5 
378.5 
379.4 
38S.4 
381.4 


68.3 
68.5 

68.7 

g;f 

69.9 




53 

56 
57 
58 


5. .4 

5i.4 
53-4 
54.3 
55.3 
56.3 
57.3 
58.3 


13.6 
13.8 

i3.i 
i3.3 
i3.5 
i3.8 
i4.o 
.4.3 
[4.5 


I3 
■ 4 

i5 
16 

18 
19 


T08 

.09 

Ji3 
"4 
tj5 
it6 


I 


36 
38 

38 

38 
38 
39 


9 

3 
6 
8 

3 
5 
8 


171 

ll 

74 
75 
76 

,1 
it 


Si 
;S:I 

171.7 
■74.7 


41 
4' 
43 
43 
43 
43 
43 
43 
43 


4 
6 
9 

3 

) 

3 
5 


33 

33 
34 
35 
36 
37 
38 

i 


336.1 


56.4 
56.6 

i;i 

57. B 
58.1 


39. 


3B3!3 
3S4.3 
385.3 
386.3 
387.3 
388.9 
389.1 
390.1 


70.4 
70.6 
70.9 

71.9 

73:3 

79.6 




Dijii. 


Dep. Lu. 


Disi, 


D.p. 


La.. 


Rill. 


r>ep. 


La,. 


rvsi. 


D.p. 


Lai. 


Dist, 


Dep. 


Lai. 




[F<,r76De^ee.. 





t 



TABLE II. ■ [Paeai 
DilTecence of Latitude and Departure for 15 Degrees. 




Dili. 


Lsl. 


Dp. 


r>i,i 


I.al. 


D«p. 


Disi 

23 

»4 
i5 
16 

11 
IS 


Lat. 


l)^p. 


Ihot 


Lai. 


D.p. 


t>i.L 


L«U 


Dep. 




3 
4 
5 
6 

B 
9 


"3 

o4 
06 

09 


9 




i 
5 
8 

3 
G 
8 

3 
6 


63 
64 
65 
66 

S 
69 


58 

1 

61 
63 
64 
65 
66 
67 


9 
9 

1 

8 

i 

6 


16 
16 
16 
16 
'7 

It 


B 

3 
6 
8 

3 

6 
9 


116 

133 
1=4 
ii5 


t 
8 
B 

6 
6 
6 


3i 
3i 
3a 

33 

3a 
3i 
33 
33 
33 


6 
8 

4 
6 
9 

4 
6 


83 
84 
85 
86 
87 

89 

19. 

1 

96 
99 


174 
175 
176 

181 
18a 

.83 


B 
B 

I 

6 
6 
5 


48 
47 
47 
47 
47 
48 
48 
48 
48 
49 




341 
4a 
43 

46 

47 

48 


333.8 

i33.a 
334.7 
335.7 
336.7 

ai 

a4[.5 


62.4 
63.6 

63.9 
64., 

64.4 
64.7 




j3 

;i 

■9 


■'3 
t4 
i5 
16 

\l 


6 
6 


o3 

o3 
o3 
d4 
04 
04 
04 
o5 


4 
6 
9 
4 
9 


73 

76 
78 

It 


69 
70 
7" 

73 


5 
5 
5 
4 
4 
4 
3 
3 
3 


lE 
18 
'9 
'9 
19 
■5 


4 
6 
9 

4 

7 
9 

4 


i3i 

33 

33 
34 
35 
36 
37 
38 


13E 

]'£ 

i3i 

l33 

i33 
134 
i35 


5 
5 
4 
4 
4 
3 
3 
3 


33 
34 

34 
35 
35 
35 
36 
36 


9 
4 

7 
9 

5 

7 


lB4 
t85 
1B6 

,89 
190 
191 
,91 
193 


5 
5 
4 
4 
4 
3 
3 
3 


1 

5q 
5o 
5o 
5i 
5i 
5i 
5. 




35. 

53 

53 
54 
55 
56 
57 
58 


343.4 
M3.4 
344-4 
145.3 
946.3 

If. 

aSi.i 


65. 
65.3 
65.5 
6S.7 

ee.o 
66.3 

66.5 

66.8 
67.0 
67.3 




i3 


a3 

34 

a5 

36 
37 

39 




o5 

06 
06 
06 
07 


4 

5 
7 

5 
8 


8a 
83 
84 
85 
86 
87 

89 
90 


S, 

83 

83 
84 
85 
86 
86 


9 


a3 
93 


5 
7 

3 
5 
6 

3 


>4[ 
43 
43 

44 
45 
4S 
47 

48 

il 


■ 37 
.38 

■ 39 
.40 
i4t 
143 
[43 
r43 
144 


9 
9 


36 
37 

37 
3B 
38 
38 
38 


B 

3 
5 

a 
3 

6 
6 


o3 

06 

08 
09 


1 

.96 

199 
199 
300 


9 
9 

8 


53 
53 
53 

53 
53 
53 
53 
54 
54 




6a 
63 

64 
65 
66 

a 

<i9 


aSa.i 
353., 
254.0 
2S5.0 
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1 TAliLI-: 11. If-H'-Ji 
■ Difference of Liititude and Departure for 21 Degreea. 
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^■.M] TABLE 11. 

Diirptcnce of Laiiiudc and Departure for 22 Degrees. 


l)i.i 


Lai. 


s 

»i '.5 

ui;4 

u3.7 


Il»l 
(ij 

69 

73 
7^ 


l.nl. I llrp. 


Dili 

3l 
3.f 
3 5 
16 

a- 
38 

5.^ 


Lbi, 


Dep. 


Dili 


Ui, 


Dep 


DuLJ Lot. 


_D^ 
90J 
90.7 
91J. 
9M 
91.8 

93-7 


3 
4 

!> 

8 
9 

,3 

M 

i5 
'9 


::;:s 
;;;:J 

i>5.li 
i*i.5 

;s:l 

,,.3 


M.4 

^d 

6i.i 
61. 1 
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31;! I 


113^1 
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47-6 

Si 

48.7 


63 
84 
85 

89 

90 


.67.8 

J68--J 

.70 ;« 

.7i.5 

l7i-5 

176.3 


7i.a 


»4l 
43 

48 


313.5 

iiii 

336.1 

318! 1 
339.0 


;]-8 

[5.8 
17-0 


..(.5 
04.9 

o5.i 
o5.6 
06.0 
u6.4 
<Ji.7 


66. H 
67-7 
68.6 

%l 

71.4 
71.3 

73.2 
74. a 


37.7 

38. 1 

38.5 
38.8 

E 


iJi 

33 

33 

34 
35 
36 

1 


iaa'4 

II3.3 

.36-. 

.38.0 

.39.S 


49.1 

49.4 

r. 

5o.6 

tt 

5l.7 
53.1 

5i.4 


19. 

P 
t 

95 


.78., 

;g:i 

181 .7 
1B4.5 

185.4 


7l.i 

';:? 

fl.7 
7 .0 

?i 
74.; 
74.5 
74., 


54 

i 


334.6 

335.5 

136.4 
337.4 

338.3 

34I.I 


96.6 
97.0 


a3 

11 


19.!. 
ao.4 
31.3 
II. 3 
j3.i 
14.1 
= 5.<, 
j6.o 

fj 


08.6 

09.7 

iq!5 

10.9 


83 

83 
84 
85 
86 
87 
88 
89 
V 


$■1 

77.0 

8r.e 
8j.5 
83.4 


Jo. 3 

t: 

31.5 
3i.8 

33.3 

3i.6 
33.0 
33.3 
33.7 


i4[ 

43 
44 
45 

47 

1 


1J0.7 
l3l,7 
i33,6 
i33,5 
■ 34-4 
i35.4 
,36.3 
.37.3 
138.3 
.39.. 


53.6 

m 

55.4 

55. B 
56.3 


o3 
o4 


186.4 
187.3 
188.3 
.89.1 
190. 1 
191.0 
191.9 
193.0 
193.S 
194.7 


7i;7 

76,8 
7^1 
7T.5 
77-9 

7a.3 
7a-7 


.6, 

65 
66 

1 


34l.O 

343.9 

343.1 

344.8 
145.7 
346.6 


99.6 

looj 
100.8 


3j 
33 
34 
35 
36 
37 
38 


18.7 

3i.5 
3j.5 
33.4 
34.3 
35.1 
36,1 
37.. 


ii.b 
ii!4 

If, 

,3.5 

•it 

.4.6 
t5.o 


9< 


84.4 
85.3 
86.3 
87.1 

B-j'.'o 
89.9 

93.7 


34. 1 
34.5 
34. B 
35.3 
35,6 
36. 
36.3 

37.5 


i5i 

53 

53 
54 
55 
56 
57 
58 


i4o.o 
140.9 
Mi.o 
i4i.fi 
143.7 
.44.6 
.45.6 
146.5 
.47-4 
148.3 


56.6 
56.0 
57.3 
57.7 
58.1 
58. 4 
58.8 

p;l 

59.9 


Hi 

]i 

■9 


1$ 

S 

io3 

304 


3 


79.0 
79-4 
79.8 
80.3 
80,5 
60,9 
8, ,3 

6x4 


371 

73 

i 


351.3 

353.3 

353.1 

354.0 
355.0 
155.0 

356.1 

357.8 

358.7 
359.6 


.01.6 

io3.a 
1034 
io3.B 
104.1 
.o4J 
.04.9 


41 

4a 
43 
44 
45 
46 

47 

48 


ja.o 

38.9 

in 

41.7 
41.7 
43.6 
44.5 
45.4 
46.4 


It: 

16.5 
16.9 
17.1 

;i:S 
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09 
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69 
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I 
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8 
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87 
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90 
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i5 
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r, 
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73 

li 
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78 


159.5 
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37 

1 
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2 

6 
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1 
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J ' TABLE 11. \^^'^^ 
Difference of Latitude mid Departure for 23 Degrees. 
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36 


6 

4 
8 

5 

4 


ri3 

ti4 
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"9 
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3 

i 
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7 
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47 
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49 
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5o 


3 
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8 

6 
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89 
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'9 
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16 
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4 
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I 
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4 
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1 
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74 
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38 

38 
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3i 
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7 
5 

? 


i3i 
3a 
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36 
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40 
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138 

138 
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9 
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5i 
5a 
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53 
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1 
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99 
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76.3 
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78.1 
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53 
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56 
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1 
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38 

it 


"9 
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33 
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a5 

35 

37 
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6 
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09 
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B9 


74.6 
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33 

Ii 
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35 


6 
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6 

6 

4 
8 
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47 

48 

it 
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i3S 


H 

I 

6 
5 
4 
3 


55 
55 
55 
56 
56 

1 

58 
58 




o3 
04 
o5 
06 

oB 
09 


lB5 
i85 
186 
1B7 
1 88 
■ 89 
[90 
.91 

'.ti 




7H.i 

80.5 


361 

53 

63 
64 
65 
66 

69 


241.3 

34a. 1 

343.0 
343.9 
344.9 
345.fi 

347^6 
348.5 


ioa4 
10a ,8 

103.3 

io3,5 

104.1 
104,7 
loS.i 
io5,5 




33 

U 

36 

li 


3b 

11 

3i 

33 

33 
34 
35 
35 
36 


5 
4 
3 


\l 


5 

5 
6 


9' 
99 


B4'.7 
85.6 

87.4 
BB.4 
89.3 
90.3 
91. 1 
93. 1 


35 
36 
36 

37 
37 

U 

38 
39 


5 


'si 

53 
54 
55 
56 


1 

i4i 
143 
143 
144 
.45 
i46 


I 

6 
5 
4 
4 
3 


1 

60 
61 
6t 
61 
61 
63 


7 
5 


'll 
i4 
i5 
16 

Is 

■9 


■i 

196 
197 

199 




834 

S3.S 

83.3 
83-6 
84.0 
844 
84.8 
85.3 
85.6 
86,0 


ll 

74 

s 

78 


35i.3 

353.3 

353.1 
354.1 
a55.o 
355.0 
356,8 
357.7 


106.7 

I07.I 
[07,5 

•X 

108.6 
109,0 
,094 




4i 
4s 
43 
44 
45 
46 
47 
4S 


39 
40 
41 
4a 
43 

44 

45 

46 


6 
5 
4 
3 




4 
8 

a 

4 
8 

5 


o3 
04 
o5 
06 

08 
09 


93.0 

fa 

.^3 

.01.3 


4o 
40 
4i 

4i 
43 
43 
43 


9 
6 

4 
8 

6 


63 

63 
64 
65 
66 
67 

69 


i5i 
i5i 
[5j 
i53 
154 
i55 
i56 




6 
5 


63 
63 
64 
64 
64 
65 
65 
66 
66 


I 


33 
34 
35 
36 
17 
38 


30j 
304 
3o5 
306 

308 

ao9 




864 
86,7 
87.1 
87.5 

88.7 
B9.1 
i5-5 
89.9 


381 
83 

83 
84 
85 
86 

15 
89 

9» 


358.7 
359.6 

361,4 

363.3 

363,3 

364.3 

365,1 
366.0 
366,9 


l°oa 
110,6 

Ml4 

111,7 

113'.5 




i>< 

53 

53 
54 
55 
56 
57 
58 


46 

ii 
n 

5i 
5j 
53 
54 
55 


9 

6 
5 
5 
4 
3 




1 

5 
! 

7 

4 


i3 
14 
i5 
16 

IB 
'9 


103! 1 
104.0 

105.9 

.06.S 

loele 
109.5 


43 
43 
44 
44 
44 
45 
45 
46 
46 
46 


4 
8 

5 

3 

5 
9 


171 

73 
74 

It 


•2 

161 
163 
163 

i63 
164 
i65 


4 
3 

i 

8 

7 


67 
67 
68 
68 
68 

70 




33. 
33 

33 
34 
35 
36 

37 
38 

J2 


ai3 

3l4 
3l5 

at6 

3lB 

319 


9 


91,0 
Hi 

93.8 


=9' 

3oo 


371.5 
373,5 
373.4 
374.3 

375.3 
376.3 


II 3.7 
114,1 
1 14.5 

[■Ai 

115.7 
116.0 

1164 

ii6.e 

i.7.a 




Dill. 


Dep. 


Lai. 


DIsi 


Dep. 


Lai. 


Dial 


I>p. 


L»i, 


Dial 


Dep, 


La<. 


Dist 


D.p. 


Lai, 




[For C7 Degreea. 





p«.«] TABLE n. 

Diftbreuce of Latitude and Departure for 24 Degrees. 


Dill 
3 

i 

6 

I 
9 


~:2 

01.7 

(.3.7 
04.6 
o5.5 
■6.4 
c.7.3 

09.. 


IVp. 


l>l<i 


t.u. 


D.p. 


Di.< 


Lbi. 


Dep. 


Di>L 


Lx. 


D»p 


DUi 


LaL 


Dep. 


o3 
o3 
o4 


4 
B 

6 

4 
B 
3 


r>3 
64 
(in 

(>6 

67 
tin 
69 
71. 


55,7 

M.6 
57.6 
5B.5 

SI 

61. a 

63.'., 
ti3.9 


34 

35 
35 

3fi 
36 
16 

38 

38 


6 

4 

B 
3 

7 

5 


33 

34 
i5 

38 


III. 5 
11J.4 
ii3.3 

114-3 

m5.i 

116,0 

It8.8 


49 

1 

5o 
5[ 

5i 
5i 
5] 

53 


6 

4 
8 

7 
5 
9 


181 
8) 
B3 

P 

87 
88 
89 
9° 


,65.4 
166.3 
167.3 
168.1 
.69.0 

171.7 


73.6 


i4i 

is 

4fi 

47 


nil 

3=6.6 

:s:5 


99,3 

99-7 

ioo]5 


■ 3 

■ 4 
i5 

>G 

i8 
'V 


i5.5 

■ 6.4 
17.4 
18.3 


o4 
o4 
o5 
o5 
06 
06 
06 


7 
5 


i 

78 
79 


SI? 

(ia.5 

71.3 
73:' 


38 

39 

11 

3u 
3o 
3i 
3j 
3i 

33 


I 

5 

1 

7 
5 


33 

33 
34 
35 
36 
37 

1 


131. S 
I3S.4 

133.3 
ii4-a 

135.1 
136.1 

117.D 

1=7-9 


53 

54 
54 
54 
55 
55 
56 
56 
56 


7 
5 
t 

5 
•J 


■ 91 


■ rt.5 

175.4 

.H.3 

i7s:i 

180.0 


78.5 

7B.0 

79.3 

79-7 
Bo.. 
80.5 

1^1 


>5i 

53 

54 

1 

5a 


339.3 

33o.3 
33l.l 

333.0 

333 .0 
333.9 

334.6 
335-7 
a3G.6 
337.5 


loiia 

S3 

103.7 
104.. 
I04.5 

IS 

io5,8 


33 


19.3 

\:i 

33.8 

a4.7 
l5.6 
16.5 
37.4 


08 
09 
09 

11 


S 

8 
6 

4 

S 


83 
84 
85 
86 
B7 
88 
89 
9" 


74.0 

|! 

78 !6 
79-5 
8(.3 

83.3 


1 

34 
35 
35 
35 
36 
36 


2 

8 

6 

4 
8 

6 


i4i 
43 
43 
44 
45 
46 

47 

48 


112:2 

■ 3[.6 
i3j.5 
133.4 
134.3 
i35.i 
]36.i 
137.0 


57 
58 
5B 

1 

60 
61 


J 

a 

6 

4 
8 

6 


o3 
o4 
o5 
06 

09 


i63.6 
.84.5 
185.4 
186.4 
187.3 
iBB.a 
.B9.1 
.90.0 
190.0 

-91-a 


83.3 
83.6 

83.0 
83.4 
83.8 

84-3 

X 

85.4 


361 
63 

63 

64 
65 
66 
67 


3J8.4 
339.3 
346.3 
34i.a 
34a. I 
343-0 
343.9 
344.6 
a45.7 
346.7 


106.3 

106.6 
107.0 
.074 

1D8.G 

1094 
109.B 


il 

35 
36 

u 

39 
40 


It'.] 
3i.i 

35.0 

31.9 
33i 
34.7 
35.6 
36.5 


i3 
i3 

i3 
>4 

i4 
i5 
i5 
i5 
t6 


4 
8 

6 

5 


9' 

1 


84.0 

85.0 
85.9 
86.8 

'A.l 

8,.5 


37 
37 
3? 
38 
38 

1 

40 
4o 


4 
8 

6 

5 


53 
53 
54 
55 

n 

5S 


i4i.6 

i4a.5 
143.4 
144-3 
145.3 

[46.3 


Gi 
63 
63 
63 
63 
63 
04 
64 
65 


4 

6 
5 
? 

T 

5 


11 

i4 
i5 
16 

iB 
19 


i|i 

1^:3 
199.1 


B5.8 
86.3 
86,6 

^ 

sis 


1 
S2 


347-6 
348.5 
349.4 
35S.3 

35l.3 

35a. 1 
353.1 

354.0 
354.9 
355.5 


MO.fi 
1.14 

'B 
['ill 

.13-5 

..3.., 


4[ 
4i 
43 
44 
45 
46 

47 

48 


38.4 

S:^ 

4[.i 

4a .0 

43.2 
44-8 
45.7 


18 
18 
'9 
■9 
'9 


7 
5 

5 

t 


JCI 

o3 
o4 
o5 
06 
07 
08 
09 


,..3 
93.3 

95,0 
99.6 


4i 
41 
4i 
43 
4= 

1^ 

43 
44 
44 


5 
t 

5 


z 

64 
65 

69 


147.1 
14a. 
148.9 
.49. s 

i5o.7 
.5.-6 
.53.6 
153.5 
.54.4 
■ 55-3 


65 
66 
66 
67 

63 
69 


36 

37 


Io3!7 
304.6 
ao5.5 
306.5 
307.4 
308.3 
309.3 


^:! 

90.7 

|:S 
'3:5 


1 

85 

E 

90 


356.7 

Iti 

36i.3 
363. a 
363.x 
364. 
364-9 


114.3 

M4.7 

1)5.1 
i:5.5 
11 5,9 

1.6.7 
117.1 

'Mi 


5a 

S 

55 
56 

57 
53 

6o 


47-5 
48.4 

S3.] 

5J.D 

Hi 


33 
33 

34 
34 


6 

4 
8 

5 

4 


i3 
14 

!^ 

Is' 

'9 


101.4 

I03.3 

to3.3 

104.1 

io5.i 

106.0 

\tl 

lt.8.7 


45 
45 
46 
46 
46 
47 

a 

48 
46 


6 

4 
8 

6 

4 
8 


.71 

73 

^^ 
76 

77 
78 

S2 


15?. 1 
■ 58. 
.59.0 

2:1 

r63.5 
164-4 


69 

71 
73 

73 


6 

4 
8 

e 
4 

8 


:3 

4 
35 

1 


31 [.9 

3.4-7 

3.5.6 
3i6,5 
217.4 
318.3 
3.9.3 


94.0 

95. J 

0.6 
g6-o 

$i 


39. 

i 

3oo 


365. B 
366. B 

S:5 

37.-3 

III:', 

374.1 


1184 

XI9.3 
1.9.6 

1 304 

.30,8 
I3l!6 


Disl. 


Pep, 


L„. 


Di.L 


Dpp. 


Lb[. 


Disi. 


Dep. 


I,a.. 


Disl. 


r>ep. 


Lm- 


Di«, 


Dap. 


Lai. 


[For 66 Degrees. | 



I TABLE II. If"i«" 
■ Difference of Latitude and Departure for 25 Degrees. 




Bbt. 


LbU 


Dep, 


Di<l 


Lbi. 


D=p. 


Di«l 

33 

li 

36 

38 

It 


l.nl. 


Dpp. 


Ksl 


Lfll. 


76,9 

77^8 
78,3 
78,6 
79,0 
79.5 

80.3 


Dial 


LbL 


Dep. 




8 
9 


o3 
o4 

u5 
o6 

o8 

Q9 


1 

7 

e 

5 
4 
3 
3 


o3 
o3 
o3 
o4 




61 

63 

63 
64 
65 
66 
fr? 
68 
69 
7" 


55 
56 

57 

58 
58 

61 

63 

63 


3 

i 

6 
5 
4 


35 

36 

36 

37 
38 

38 

39 

39 


6 
5 

! 

7 
6 


IC19 

■ ■3 

m4 

m5 
m6 
116 
"7 


a 

5 
4 
3 

1 

6 
5 
4 
4 
3 

9 


51.6 
5a.o 
53.4 
53.8 
53.3 
53.7 
54.1 
54.5 
54.9 
55.4 
55.8 
56.3 
56.6 
57.1 
57.5 

11? 

58.7 
59.3 


83 
83 
84 
85 
86 
87 

89 
191 

98 
99 


.64.9 

,69.5 
170.4 
171.3 
173,3 


341 
43 
43 

44 
45 
46 

% 


3184 
319.3 

333.0 

Vii 

335.7 
3 36.6 


,o3.5 
104.0 
1044 
104,8 

,05.3 

105.7 




i3 
i5 

:.' 

'9 


i3 
i4 
i5 
i6 

i8 


2 
I 

5 
4 
3 


o4 
..5 
..5 
o5 
o6 
o6 
07 

oS 
08 




73 
73 
74 
75 
76 
77 
78 


64 
65 
66 
67 

68 
69 

73 


3 

i 
I 

5 


3o 
3o 
3i 
3i 

33 

33 

33 
33 

33 


4 

5 

4 
8 


33 

33 
34 
35 
36 
37 
38 

32 


"9 

133 
[34 
(35 
[30 
136 


173.1 
174.0 

176.7 
177.6 
178.5 
'79-4 
180.4 


80.7 

Bi.i 
81,6 
83,0 
8a, 4 
83,8 
83.3 

E 

84-5 


351 
53 

53 
54 
55 
56 
57 
58 


337.5 
3384 
339,3 
33o,3 
33,., 

333.9 

333.fi 
335:6 


106.5 

107.3 

•X 

ioS,6 
109,0 
109.5 
109-9 




a3 

11 
11 


'9 
'9 

33 

a5 


t 

S 

6 
5 
4 
3 


"9 
09 




63 
83 
84 
65 
86 
87 

89 
90 


73 

76 
77 

]i 

81 


4 
3 

i 

8 
6 


34 
35 
35 
35 
36 
36 
37 

II 


5 

B 
6 


i4t 
43 
43 
44 
45 
46 

ii 


[38 

s 

[3i 

l33 

i33 
1 34 
i35 
i35 


6 
5 

i 


59.6 
60.0 
60.4 

6,'.l 
6[.7 
63., 
63.5 
63. 
63.4 


o3 
04 
o5 
06 
07 
08 
09 


■ 83.1 
184.0 
184.9 
185.8 
186.7 
.87.6 

189:4 
.90.3 


84.9 
854 
85.8 
66.3 
86.6 


361 
6a 
63 
64 
65 
66 

68 
69 
70 


a4t.i 

343J3 

lili 

344.7 


110.3 
110,7 

iii'.6 

B 

n3.3 
113.7 
1.4,1 




31 
3) 
33 
34 
35 
36 


3i 

33 

33 
34 
35 
36 


i 

6 
5 

i 

3 


l3 

■ 3 

■ 3 
14 

■ 4 
i5 

■ 5 
■6 
iG 

■ 6 




9' 
93 
93 
94 

S 

99 


B3 
84 
85 
86 

88 
89 
9" 


5 
4 
3 

1 

6 


38 
38 

1 

40 
4[ 
4i 
4[ 
43 


5 

! 

7 
6 

i 

3 


i5i 

53 

53 
54 
55 
56 

U 


l4t. 
[37 
[38 
.39 
[4o 
i4[ 
.4a 
[43 
[44 
[45 


t 

6 
5 
4 
3 


63.6 
64.3 
64.7 
65.1 
65.5 
65.9 
66.4 
66.8 
67.3 
67.6 


i4 

!5 

16 

;s 

'9 


191.3 

193,9 

196.7 
197.6 

199.4 


69.6 

90 jj 

9'.7 


171 

76 

It 


345^ 
346.5 
3474 
3483 

It'. 

35..0 

353.0 
353.9 

353.g 


ii4,5 
1,5.0 
.,54 
I.5.B 

,.6.3 

116.6 
117:5 

"8:1 




4i 

42 

43 
44 
45 
46 

'i 


38 

1 

4i 
43 
43 
44 
45 


i 

6 
5 
4 
3 


18 
18 
"9 
'9 
'9 




o3 
o4 
o5 
06 
07 
09 


9' 
9a 
93 
94 

97 


4 
3 
3 

I 


il 

43 
44 
44 
44 
45 
45 

t 


7 

5 

4 
8 

6 

5 


1; 

63 
64 
65 
66 

69 


i4i 
[46 

:s 
;g 

i5[ 

l53 

i53 
154 


2 

5 
4 
4 
3 


68.5 
68.9 

^' 
69-7 

70^6 

7" -4 
71.8 


33 

34 
35 
36 

u 


aoa.J 

3o3]o 
303.9 
304.8 
305.7 
306.6 
307.5 
308.5 


934 

93.8 
95.1 

55.5 
96.B 


S3 

83 
84 

SI 

87 
88 
89 
90 


364-7 
355.6 
356.5 
3574 
358.3 

& 

361 /J 
361.9 

363i 


■19.J 
1.9.6 

',Zi 

;n:i 

ija:6 




5j 

53 

54 

55 
56 
57 
58 


46 
47 

48 

1 

5. 
5a 
53 
54 


i 

B 

e 

5 

4 


33 
33 

34 
34 

35 




■3 
i4 
t5 
16 

18 
'9 


io3 
104 
io5 
106 
106 

108 


5 
4 
3 

9 
t 


46 
47 
47 
48 
48 

Z 
t 

So 


1 

6 
6 
4 

! 


73 

73 

74 
75 
tG 


i55 
[56 
[57 
■ 58 

;i2 

161 
163 

i63 


i 

6 
5 
4 
3 


73.7 
73.1 
73.5 
74.0 
74.4 
74.8 

tl 

76. [ 


33 

33 
34 
35 
36 

li 


3094 

3l3]o 

ai3.9 
3,4.5 
3 [5,7 

3l6£ 
317.5 


97-6 
99.7 

loo^e 

101, '4 


391 

94 
$ 

3S 


353.7 
364,6 
365.5 
366,5 
3674 
368,3 

371.9 


.33.0 

133.4 

,33.8 
.34.3 

134.7 

135.1 

135.5 

;S2 

136.8 




Dni. 


Dep. 


I.«.. 


Dep. 


Lai. 


Di,l. 


Dep. 


IM. 


nisr. 


D.P. 


LaL 


niB[. 


IKp. 


Lbi. 




IFor 65 Degrcea. 





?•;.<'] TABLE 11. 

Difference of Latitude and Departure for 98 Degrees. 




DM. 


U(. 


D^- 


Dill. 


Lu. 


Dcp. 


Din. 


Lit. 


Dcp. 


l>iH. 


Lil 


Dcp. 

B5.0 
85.4 
H5.9 
B6.4 
66.9 
87.5 

^3 

B8.7 
69.* 


Di., ,..t 


\',U 
..4.1 

1.4.6 
tiSx. 
ii5,5 
116.0 
1.64 
116.9 
117-4 




3 
4 
5 
6 

I 
9 


o3.5 

04.4 
o5.3 
06.9 
07.1 

S:8 


o3 
o3 
04 
04 


2 
1 


63 
63 
64 

65 
66 
67 
68 
69 
7" 


53.9 
54.7 
55.6 
56.5 
57-4 
M.3 

|:; 
61 :S 


38 
'9 

3o 
3l 
3l 
3i 

33 
33 





33 

>4 

35 
36 
37 

38 


io6,8 
107.7 

iue.6 

109.5 

in!3 


56 
57 
57 
58 
58 

i 

60 
61 


6 
3 

7 

6 
6 


8? 
83 

r= 

86 
87 
88 
89 
9" 


160.7 
161 .6 
16J.5 
.63.3 

.64.3 
.65.T 
166.0 

ti 


34. 
43 
43 

45 
46 


3 13.8 

3 .3.7 
11 4.6 
3.54 
316.3 

V£ 

319.0 
3.9.9 

330.7 




t3 
i4 
.5 
i6 
17 
tS 
'9 


11.5 
i».4 

■ 3.3 

■4.1 
i5.o 
i5.o 

i6.g 
17.7 


o5 
06 
□6 

07 
07 

oB 




i 

74 

75 
76 
77 
78 


63!6 
64.5 
65.3 
66-3 

S:; 
S:l 

70.6 


Si 
33 
34 

1^ 

35 
36 
36 

37 

37 


6 


1JI 

33 

33 
34 
35 
36 
37 
38 

t 


[■e.s 
U7.4 
11B.3 
119.3 

;2i]b 

•SI 


63 

63 
63 

63 
63 
64 
64 
65 
65 


5 

4 
9 

4 
8 
3 
8 

3 

7 


191 

1 

99 


,65,! 

'B 

.76.6 


69.7 
90.^ 

93.! 


35. 
53 

53 

54 
55 
56 
57 
58 


331.6 
3334 

334.3 

335.3 
I36.0 

IT,1 

336.7 
339.6 


iiBi 
119.1 
■ ■9-7 

130.7 




i3 
1? 


(9.4 
10.3 

j3!o 
33.6 

16.5 


09 

■ 3 
.3 

i4 




63 

li 

86 
87 
89 
9" 


71.5 
73 .4 
73.3 
74.3 

75.1 

79.5 


38 
38 

1 

40 
40 
4i 
4i 
43 


5 

4 
9 
4 
8 
3 
8 
3 


43 
43 
44 
45 
46 
47 
48 


134.5 
.35.4 
IJ6.3 
157.1 
138 .0 
138,0 

rd 

l3i.6 
i3i.4 


66 
66 

% 

68 
68 

% 

7° 
7" 


6 
5 
5 
4 


o3 
o4 
o5 
06 

08 
09 


JtbJ 
181.0 

;s;:i 

i63,7 
184.5 
.854 


94.4 
94.8 
95.3 

&■' 
96.7 
97-a 

?i.6 


361 

63 

63 
64 
65 
66 

u 

69 

70 


33o4 
331.3 
333.a 
333.1 
J34.0 
334.9 
335.7 
336.6 

33 


133.5 

;^:s 

115.8 
116.3 
136.6 




3i 

33 
34 
35 
36 
37 
38 


IS:: 

3l,7 
33.6 
34.4 
35.3 


i4 
i5 

|5 

16 
16 
16 

'i 

16 




9" 

P 

i 

99 


8[.» 

63.1 

83. 
83-9 
84.6 
85.6 
86.5 
87.4 
88.3 


43 

44 
44 
45 
45 

46 
46 


7 

7 

6 

5 

5 
9 


S3 

53 
54 
55 
56 

% 


134.3 
135.1 
i36.o 
.36.9 

141.3 


70 
71 
71 
73 

73 
73 
74 


8 
3 
8 

6 


i3 
i4 
i5 
i6 

iB 
'9 


1B6.J 
187.3 
188.. 
189.0 
.89.8 
190.7 
.91.6 
193.5 
.934 
194.3 


99.. 
99-5 

100.5 

1014 

ZS 

■ 03.B 
io3.3 


371 
73 

'4 

76 

ss 


^41:^ 

141.0 

'£t 

343.7 
344.6 
345.5 
146.3 

347-3 


il 

138.6 
119.1 
139.6 
i3«,o 
i3o.S 
.3..0 
i3i.5 




4i 

43 

43 

44 

45 

46 

47 

4B 

il 


III 
38.8 

41.5 
43.4 
43.3 
44.1 


■9 
19 

33 

=3 




o3 
04 
o5 
06 
07 
oB 
09 


89.3 
90.1 

93 is 

94.5 

r. 

97-1 


47 
47 

48 
48 
49 

t 

5o 
5i 
5i 


4 
9 
4 

3 
8 

6 


161 
63 
63 
64 
65 
66 
67 
68 
69 
70 


143 !o 
143.9 

144.8 

■ 45.7 

■ 46.6 


5 

76 

77 

78 
79 
79 


b 

5 

5 
9 
4 

1 


33 
35 

36 


;go 
196.0 
197.8 
.98.7 
.99.5 

30I.3 


■o3.B 
■04.3 
104.7 

■ o5.3 

I05.6 
io6.t 
io6£ 

I07!5 
loB.o 


58. 

61 

83 
84 
85 
86 
87 
8B 
89 

39. 

P 

94 

P 


lii 

35.. 6 
351.5 
3534 
154.3 
>55.a 
356.1 
356,9 

35gl 
366.5 
i6i4 

l6l.3 

163.1 

164,0 
364.9 


i3i.9 
i3i4 

133.S 

133.8 
134.3 
134.7 
i35.3 

\x1 

ids 

137.1 

•X 

138.5 

;» 

140.8 




5i 
53 
54 
55 
56 
57 
58 


45.0 
45.9 
46.? 
47-7 
48.6 
4g.4 
5S.3 
5i.a 

53.1 

53.0 


34 

34 
35 
35 

36 

36 

37 




i3 
>4 
i5 
16 

ifl 
'9 


1? 

101. 5 

103.4 

I03.3 
104.1 
105.1 
106.0 


b3 
53 

53 
53 
54 
54 
54 
55 
55 
56 


6 
5 

5 

2 
I 


'I 

74 
75 
76 

iS 


it;:? 

i53.6 
i54.5 
155.4 
■ 56.3 
157.3 
158.0 
T58.9 


Bo 
Bo 
8. 

83 

B» 
83 
83 
84 
84 


J 

7 

6 
6 
5 


33l 

3i 
33 
34 
35 
36 

is 
3s 


304.0 
304.8 
305.7 
306,6 

307.5 

3oB4 

=09.3 


1084 
.08.9 
.094 
109.9 

110,8 
111.3 




niii 


Dep. 


IM. 


Ks< 


D.P. 


1,(11. 


Disi 


D.p. 


Lfli. 


Dist 


D«p. 


LaL 


Disl 


Dep. 


Lai. 




[For (iS Degraea. 





1 




^^^HH 


■ 


I 


TABLE I 


f F»3= « 




1 


Difference of Latitude and Dep 


rture for 29 Degrees. 




^ 


it 


Uep. 


Di:<l. 


_k5M 


JJ-p. 


Diil. 


Lai. 


Do 


. DIsi. 


Lai. 


l>«p. 


Dial. 


LbI. 


D«p. 








-6? 


-53T 






■p^o- 


58 


7 JS. 


1 58, 


~8?J 


341 


77^ 


TieJ 




I 










63 


54 




3a 






io6 




59 


1 83 


159. 




4a 




1.7.3 






3 




6 




5 


63 


55 




30 


5 


j3 






59 


6 83 


.6^. 


88,7 


43 


3,3:^ 


117.8 






4 


o3 


5 




9 


64 


56 




3i 




34 


]o8 




&> 


I 84 


,60,5 
161,8 


89.3 


44 


ai3,4 


118.3 






5 


04 


4 




4 


65 


55 


9 


3t 


5 


aS 


109 




60 


6 85 


89,7 


45 


3,4.3 


]i8.8 






6 


05 






9 


66 


57 




3i 




36 






fi[ 


1 86 


163.7 


90,3 


46 


ai5,a 


1,9.3 








06 




03 


4 


67 


58 


6 


33 


5 


37 






61 


6 87 


i63,(5 


90.7 


47 


3 16,0 


.19-7 






6 






o3 


9 


68 


59 


5 


33 




38 






63 


I 88 


164,4 


91,1 




;;;j 








9 


07 




o4 


4 


69 


60 


3 


33 


5 


39 






63 


5 89 


i65. 


9>,6 


49 


iao.7 








d8 




04 






61 




33 


9 


30 


m3 




63 


9<, 


166, 


93,1 


5o 


31 B. 7 








09 


6 


o5 


T 




"eT 




34 


4 


t3i 


ii4 




63 


T7^ 


167. 


93,6 


a5l 


3.9.5 










5 


o5 


8 


71 


63 




34 


9 


3i 


Ii5 




64 


93 


.67. 


.93,1 


53 


aaoj) 








i3 




4 


06 


3 


73 


63 


8 


35 


4 


33 


1 16 




64 


5 93 




93,6 


53 


331.3 


133.7 






M 






06 


8 


74 


64 




35 


9 


34 






65 


94 


Ug. 


94.T 


54 




.33.1 






[5 


i3 




07 


3 


75 


65 


6 


36 


4 


35 


118 




65 


4 95 


.76. 


94.5 


55 


333,0 


ia3,6 






■ 6 


14 






8 


76 


66 


5 


36 




36 


118 




65 


9 96 


171. 


95x> 


56 


=33.9 


134.1 








U 


9 








67 


3 


37 


3 


37 


119 


66 


4 97 




55.5 


57 


aa4.5 


134.6 






iB 


i5 


7 






78 


68 




37 




38 






66 


9 98 


173: 


96.0 


58 


335,7 


135.. 






'9 


■6 


6 


09 




79 


69 




38 




39 






&7 


4 99 


174- 


96.5 


59 


ja6.5 


.35,6 










5 


09 




80 






38 


8 


40 






67 


9 300 


174- 


97.0 


60 


3374 


,a6.i 




Vi 


Is 

'9 


4 


lo 


y 


8t 


If 


8 


¥ 


T 

8 


i4i 
43 


7^ 

134 




68 


4 301 


f 


97-4 
97.9 


afi, 
6a 


a 19. a 


136.5 
137.0 




68 






i3 










83 


7' 


6 


40 




43 


ia5 




69 


3 o3 




^i 


63 


332.0 


1375 






M 








6 


84 


73 


5 


4o 


7 


44 


135 




69 


8 04 


178] 


98,9 


64 


330.9 

33,, fi 


1 38.0 






a5 




9 






85 


74 


3 


4i 




45 


136 


70 


3 o5 


179. 


99.4 


65 


ia8.5 






^6 








6 


86 


75 




41 




46 


137 




70 


8 06 


180, 


99,9 


66 


33a.6 


.39,0 






=7 
=8 


23 

=4 


6 
5 


i3 
i3 


6 


87 


76 

77 


I 


43 
43 


7 


47 
48 


138 

139 




7' 


I S 


181', 


100.4 

1™:3 


67 
68 


333.5 
334-4 


.394 
.39,9 






19 


35 


4 


14 




89 




8 


43 




49 


iSi. 




73 


3 09 


iBa. 


69 


a35.3 


13S.3 






3o 


36 




i4 


5 


9° 


78 




43 


6 


5o 


i3i 




73 




i83. 


101.B 




336.1 


,30.9 




"3? 






i5 




91 


79 


6 


44 




757 


l33 




73 




184. 


"7^0" 


37. 


73^ 


13..4 




3» 


18 




i5 


5 


93 


86 


5, 


44 


6 


5a 


l33 




73 




185,. 


103,8 


7' 


3:1 


,3..9 






33 


18 


9 


16 




93 


Bi 


3 


45 




53 


i33 


74 


1 i3 


l86. 


103.3 


73 


,3a.4 






34 


39 




.6 


5 


94 


83 




45 


6 


54 


i34 




74 


7 14 


187, 


.03.7 


74 


3306 


t33.8 






35 


36 


6 


17 




95 


83 




46 




55 


i35 




75 


1 i5 


,88- 


104,3 


75 


34S.5 


,33,3 






36 


3i 


5 




5 


96 


84 




46 


5 


56 


i36 




75 


6 16 




nil 


76 


a4),4 


i33.8 






37 


3a 


4 


17 




97 


84 


B 


47 




57 


'37 




76 




189, 


77 


a43.3 


134-3 






38 


33 




t8 


i 


98 


85 




47 


5 


58 


i38 




76 


6 18 


190, 


105.7 


78 


343,1 


i34,8 






39 


34 




18 


9 


99 


66 


6 


48 




59 


i39 




77 


1 19 


191, 


106.3 


79 


a44.0 


,35,3 






40 


35 





21 


_£ 




Jl 


5 


48 


5 


62 


_^ 


9. 


77 




19a,- 


106.7 


86 


344^ 


135.7 




4i 


35 


9 


'9 


9 






3 


49 




161 


i4o 


8 


W 




7^ 


" 107,. 


TbT 


345.8 


.36,3 




41 


36 


7 




4 




89 




49 


5 


63 


i4i 




78 




194. 


107.6 


83 


346,6 


.36.7 






43 


37 


6 




8 


o3 


90 




49 


9 


63 


l43 




79 


j3 


.^, 


108.1 


83 


a47.5 


.37.3 






44 


38 


5 




3 


04 


9' 




5o 


4 


64 


.43 






5 34 


195, 


108,6 
109,1 


84 


34B4 


.37.7 






45 


39 






8 


o5 


9' 




5o 


9 


55 


[44 




80 


35 


1^, 


85 


349.3 


.38,a 






46 


40 






3 


06 


9' 


7 


5( 


4 


66 


i45 






5 36 


197, 


109.6 


86 


356.. 


.38.7 






4? 


4i 










93 


6 


5t 


9 


67 


(46 




e> 




,53, 




87 


351.0 


l39.. 






48 


4i 




33 


3 


08 


94 


5 


53 


4 


68 


i46 




Bi 


4 38 


199, 


110,5 


88 


35.. 9 


,39.6 






49 


41 




a3 


8 


09 


95 


3 


53 


8 


69 


l47 


81 


9 ^9 




111.0 


89 


a53.8 


.46.1 






So 


43 




34 






A 




53 


3 


70 


148 






4 3o 




..T.5 


90 


a53.6 


.40,6 






rsT 


4i 




^ 






97 




53 


H 




149 


T 




"V^ 






291 


a54.5 


i4... 






fii 


45 




35 






96 




54 


3 


73 


i5o 




83 


4 3] 




1.3:5 


9' 


355.4 


,4(.6 






53 


46 




35 




t3 


9» 


8 


5^ 


8 


73 


.5i 






9 33 


ao3 


11 3,0 


93 


356.3 


i4a.o 






54 


47 




a6 




14 


99 




51 


3 


74 


l53 




B; 


4 34 


=o4 


1.3,4 


94 


357., 


.43,5 






55 






26 




i5 




6 


55 


8 


75 


t53 






8 35 


305 


113.9 


95 


a58.o 


.43.0 






56 


49 




37 




.6 




5 


56 




76 


i53 


\ 




3 36 


306 


it4,4 


96 


358,n 


,43,5 






57 


49 




37 




17 




3 


56 


7 


77 


i54 


85 


8 37 




114.9 


97 


359.6 


,44." 






58 


56 




38 




18 


io3 




57 




78 


i55 




86 


3 38 


ao8 


ri5.4 


98 


360.6 


144.5 






59 


5i 




18 


6 


'9 


104 




57 




79 


i56 


t 


8f 


8 39 


309 


!. ..5,9 


99 


361,5 


.45,0 




1 


60 


5a 




39 






io5 




58 




85 


1 57 


4 


87 


3 4o 


309 


9 1,6,4 


3no 


36a-4 


1454 




[lj>[ 


Pep. 




rii^ 


Jtep. 


Lbi, 


Disi 


Dep. 


L 


1. Disi 


Dep 


Lbi. 


Dim 


Dep- 


Lit. 








[For CI DegtsBS, 
















1 


1 


1 


1 


1 


1 


h 


I 


1 


1 


1 


■ 


I 


1 


1 


^ 


1 


I 


■ 


I 



i-t'^^l TABLE 11 

Difference of Latitude and Departure for 30 Degrees. 


3 

4 
5 
6 

a 

9 


Ux. 
00.9 

oj!6 
o3.5 
04.3 

o5.9 

06.1 

Si 

0B.7 


U.p. 


-fiT 
69 
63 
64 
65 
66 
67 
68 
69 


r^t 


s 

Jl.t. 

3i.5 
3j.fi 
39.5 

33.0 
33.5 


Uix. 

93 

94 

95 

96 

38 

It 


Lai. 


IVp. 


Di<L. 

18, 

89 

83 
84 
85 
86 
87 
88 
89 
90 


Lai. 

.55.8 
.5:* 
.58.5 

'^■^ 
160.9 

■6... 

.6.. 9 

169.8 
|63,7 
164.5 


D«p. 

-V-5 

'9;:5 

B 

94.S 
,5.0 


DUl. 

941 
49 
43 

44 

45 
46 


Lbl 


D.^ 


o3 

o3 
04 
04 
05 


5 
5 
5 
5 
5 


55.4 

56.3 

57.9 

se.a 
58.9 

59.S 

60.6 


■u4.8 
li>5.7 

.06.5 

'Si 

109. 1 
■ 10:9 


61 
61 
61 
69 
63 
63 
64 
64 
65 


5 
5 
5 
5 
5 


909^ 

31 3^0 

315.6 
916.5 


\l\% 

193!5 

193.0 

193.5 

134.0 
1M.5 

135.0 


i3 

14 
tS 

i6 

;j 

'9 


ir.3 
i3!o 

■ 5.6 
16.5 
17. J 


oi 
06 
06 

08 
08 

09 
"9 


9 
5 
5 
5 
5 


76 


61.5 

69.4 

63.9 
64.1 
65. 
65.8 
66.7 
67.5 
68.4 
69.3 


Jb.5 
36.0 
36.5 

S:; 

38.0 
38.5 

39.P 
35.5 
40.0 
4^ 
41.0 

41.5 

49.0 
49.5 
43.0 
43.5 
44.0 
44.5 
45.0 


3j 
33 

34 
35 
36 
37 
38 

t 


ti3.4 
114.3 

IT5.9 

116.0 

n6.o 
117.8 
118.6 

'i'i 


66 
66 

67 
67 
68 
68 

69 


5 
5 
5 
5 
5 


191 

1 

96 
99 


■ 05.4 
166.3 
,&7-i 
168.0 
166.9 
.69.7 
170.6 
.71.5 
.79.3 
173.9 


56,0 

96.5 

97.0 

^.5 

99« 


9bl 
59 

53 
54 

55 
56 

is 


9174 
916.9 

a. 9.1 

3 3 0.8 
393.4 

994.3 

995.9 


196.0 

196.5 
137^5 

138,0 

.98.5 

"K 
139.5 

l3o.o 




19. 1 

V,.l 

»3.4 
U.I 
i5.i 

=6.0 


i3 

i3 
'4 
i4 
i5 


5 
5 
5 
5 


8[ 
6j 
83 
B4 
85 
86 
87 
88 
89 
9" 


71.9 

74.5 
75.3 
76.9 

77:9 


■41 

43 

43 
44 
45 
46 

% 


t93!o 
IS3.8 
194.7 
195.6 
ia6.4 
197.3 
11B.3 

.99.9 


7' 

79 
73 
73 
74 
74 
75 


5 

5 

5 


5 

5 


o3 
04 
o5 
06 

3 


174-. 
174.0 
.75.6 
■ 76.7 
177.5 
178.4 

•.s'. 

iBi.a 
.81.9 


100.5 

!ol:5 
fo9;5 

103.0 
io3,5 
104.0 
104.5 
105.0 


a6^ 

69 
63 
64 
65 
66 
67 
68 
69 
70 


936.9 

937.8 
93B.6 
399.5 

J30.4 

93.. 3 
939.1 

933.0 

933-8 


i3i.o 
i3i.5 

l33.0 

.39.5 
133.0 
i33.S 

ill 


J: 
3> 

33 
34 
35 
36 
3? 
38 

i 


90. H 
»7.7 
18.6 

3l.3 

3j.o 
3a.9 
33.fi 
34.6 


i5 
16 
16 

le 

19 
I? 


5 
5 
5 
5 


9' 

?5 

94 

IS 

99 


78.8 
ll-l 

8. .4 
89.3 
83. [ 
84. 
84-.9 
85.7 
86,6 


4!).!) 
46.0 
46.5 

1^ 

48.5 

1;^ 


.5, 
59 
53 
54 
55 

50 


i3i.6 
[39.5 

[33.4 
.34.3 
i35.i 
136.0 
■ 36.8 
137.7 
i38.6 


1 

77 

78 
78 
79 


5 
5 
5 
5 
5 


.3 

.4 

.5 

i5 

18 
'9 


183.6 
.84.5 
185.3 
186.3 
.87.1 

Si 


105.5 
1 06.0 
106.5 
107.0 
.07.5 
108.0 
108.5 
109.0 
109.5 


1i 

74 
75 
76 

'.I 


3J4.7 
a35,6 

=36.4 
937.3 

338.9 

939.0 

in 
941.6 

943.5 


135.5 

136.0 
i36,5 

ii 

138.5 
139.0 


4i 
ifi 
43 
44 
45 
46 

'i 


36.4 
37. a 
38.1 

1; 

41.6 
41.4 
43.3 


33 
33 

=4 
94 

95 


5 
5 
5 
5 


o3 
04 
o5 

S 

09 


87.5 

89:9 
90.1 

ra 

94.4 


5o.5 
5i.o 
5i.5 

59.0 
53.5 
53.0 
53.5 
54.0 
54.5 
55.0 


ibt 
69 
63 
64 
65 
66 
67 
68 
69 


.39.4 

.40.3 

l4l.9 

149.0 
149.9 
.43.5 
■44.6 
145.5 
.46.4 

.47-9 


81 
8. 

83 

89 
83 
83 
84 
84 
85 


5 
5 
5 

5 


33 

94 

95 
35 

98 


Zi 

196.6 
197.5 

.99.3 


M]!5 

113.0 

ii3.5 
114.0 
.14.5 
11 5,0 


98, 

Si 
83 
84 
85 
86 
87 

89 
90 


.43.4 
944,9 
345.1 
346.0 
946.8 

lin 
iti 

95l.. 


.40.5 
141.0 
141.5 

.49.0 
149.5 
143.0 
.43.5 
.44,0 
144.5 
145.D 


5a 
53 

54 
55 
56 

U 


44.1 
45.0 
45.9 

46.8 
47.6 
48.5 

Hi 

5i.i 
55.0 


3b 
16 
96 

98 
99 
It 


6 
5 
5 
5 
5 


I3 
i4 
t5 
16 

]l 
'9 


9b., 
97.0 

99.6 

101 !3 

103! 1 


56.0 
56.5 
57.0 
57.5 
58. 
58.5 

P 

60.0 


171 

i 
It 


■ 48.. 
.49.0 

-.it' 

.5.-6 

159.4 

.53.3 
154.9 
.55.0 

,55.q 


85 
85 
87 

tl 

88 


5 
5 
5 
5 


39 

33 
34 
35 
36 
37 
38 

8 


303.5 

903.5 

904.4 

905.3 
9Q6.I 

307.8 


1.5.5 
116,0 
116.5 

iisi 

1.8.5 


391 

i 

90 


953.0 

954,6 

355.5 
956,3 


145.5 

146.0 
146.5 
i47.t> 

148.5 

ill 


Diit 


IJep. 


L,. 


Dep. 


T.ol. 


THn 


Dep. 


I.Bl. 


T1i.i 


Dep. 


Lai. 


Dep. 


L>l. 










F en n 1 




























TABLE 11, [i"!!-'^ 
Difference of Latitude and Departure for 31 Degrees. 


Dili. 


Ui. 


Ue„. 


Di»i. 


Lai. 


ft-p. 


Di,i 


L»i. 


Drp, 


Disi. 


Lai. 


Itep. 


43 
43 
44 
45 
46 
47 
48 

S 


1,^.. : u<.p- 1 


3 
A 
5 
6 

B 
9 


o3 
o4 
r.5 
o6 
o6 
07 


9 


o3 
o3 
04 
04 
05 


5 
5 
6 
G 
6 


61 

63 
64 
65 
66 
67 

6a 

69 

7" 


5. 
53 
54 
54 
55 
56 
57 
58 

2 




3i 
3a 
33 
33 
34 
34 
35 
35 
36 


4 

3 

5 
5 
5 


a3 
34 
a5 
36 

aB 


104 
iq5 
106 

;^ 

108 

109 


6 
3 

9 

I 

4 


63 
03 
63 
64 
64 
65 
65 
66 
67 


8 
3 

3 
3 

9 
4 


iBi 
8a 
83 
84 
85 
86 
87 
88 
89 


■ 56.0 
.56-9 
157.7 
.58.6 
159.4 
J 60.3 
iGi.i 
16a .a 
.63.9 


93.3 
93.7 

56,3 
5i.8 
97,3 
97-9 


307.4 

ao8,3 
309,. 

a 10.9 

i.a!e 

:;3i 


ia5.a 
.35.7 
ia6.a 
136.7 
117,1 

;s:; 

.38,8 


i3 

'.t 

■9 


09 

i3 
.4 
■ 5 

.6 




o5 
06 

i 

08 
09 


8 
3 
8 
3 


74 

78 
79 

Bo 


61 

6j 
63 
64 
65 
66 
66 

u 




i 

38 

1 

4o 
4i 
4' 
4j 
4a 
43 
43 
44 
44 
45 
45 
46 
46 
47 
47 
48 
48 

5o 
5i 
5i 


6 
6 

7 

J 
8 
3 
S 
3 
8 
4 

3 
3 

9 
4 

5 

5 


i3. 

33 

33 
34 
35 
36 
37 
38 


ii3 

n4 
m4 
1.5 
116 

iiB 
1.9 


9 
6 
4 
3 


67 
68 
68 

69 

70 

73 


5 
5 
6 
6 


'9' 

94 

99 


.63.7 
164.6 
.65.4 
166.3 
.67.1 
.68.0 
J 68,9 

i;S.6 
■7'.4 


98.4 
98.9 
99-4 
99.9 
100.4 

io3.o 


a5i 

53 

53 
54 
55 
56 
57 
58 

S 


a.5.I 
316.0 
a. 6.9 

aiBJ 
3.9.4 
aao.3 

iaa.q 


■ 3o^ 
[3iJ 
i3r.8 

■ 3M 
133.9 
,334 
,33., 


33 

li 


iB 
<8 
'9 

23 

j4 
:.5 




[3 
.3 
i4 


3 

e 

9 
4 
9 
4 

1 


Bi 
83 
64 
85 
80 
87 
88 
89 


69 

71 

7» 
73 

76 




i4i 
4a 
43 

a 

46 

47 

48 

it 


la3 
ia4 

.35 

ia6 

■ 36 

13B 


9 
6 
4 
3 

9 
I 


74 

74 

,1 

76 
76 


6 

7 

7 

I 


o3 
04 

135 

06 

08 
09 


i73'i 
174.0 

■.m 

176.5 

]7,i 

'79.' 
iBo.o 


3;S 

105.1 
.05.6 
106.1 
.06,6 
|°7> 
loB^a 


361 
61 

63 
64 
65 
66 
67 
68 
69 


Si 

335.4 
336.3 

336.9 

33o.6 

331.4 


.34.4 

lis 

136.0 
i36.5 
137.0 
.37,5 
.38.0 
138.5 
■ 39.. 


3. 
3j 
33 
34 
35 
36 
37 
38 

i' 


,6 

It 
3o 
3i 
3i 
33 
34 




16 

[6 

17 

;i 

'9 


5 
5 
5 
6 
6 


91 

1 

99 


11 
It 

8t 

83 
84 
84 
85 




.5. 

5a 
53 
54 
55 
56 
57 
58 

L' 


i3[ 

l33 

i3a 
i33 
i34 
.35 
.30 
.37 


4 

3 

9 
I 
4 
3 


77 
78 
78 
79 
79 

86 
81 
81 


B 
3 
8 

3 

3 

3 
3 


14 
i5 
16 

16 
^9 


J«°-9 

.8a!6 
.83.4 
.84.3 
.85.1 
.86.0 

;£? 

.88.0 


.0B.7 
109.3 
109.7 

110.7 

iii!s 

.13.3 

lia.8 
.13-3 


'11 
73 
74 

i 

78 

11 


33a. 3 
333,. 
a34.o 
334.9 
2j5.7 
336,6 

lUi 

>3,., 


140.6 

i4i.i 
.41.6 
.43.3 

.43-7 

143.3 
.43-7 
144-3 


43 
44 
45 
46 

47 

48 

g 


35 
36 
36 
37 
30 

4i 

4a 

43 




a3 
j3 
a4 
=4 
a5 
a5 


6 


o3 
04 
o5 
06 

08 
09 


87 
88 
89 
90 
90 
9" 
9a 




ba 
5a 
53 
53 
54 
54 
55 
55 
56 
56 


5 
6 
6 
6 


6a 
63 
64 
65 
60 

»9 


.38 

i4i 
143 
.43 
i44 
■ 44 
i45 


9 
6 
4 
3 

9 


83 
B4 

84 
85 
65 
86 
86 


3 

5 
5 
5 
6 


=3 
34 
a5 
a6 

38 

'3I 


.89.4 
i9Q,3 
.9..1 
193.0 
193.9 
.93.7 
194.6 
195.4 


:;;:3 


3BI 

63 
84 
65 
B6 

11 
89 


M0.9 

a:j 

343.4 

344.3 
345.. 
346.0 
346.9 
347-7 
348.6 


144.7 
i45,3 
.45,8 
.46.3 
.46,8 
.47.3 

IS 

.48.8 

.49-4 


5j 
53 
54 
55 
56 
57 
5B 

2 


43 
44 
45 
46 
47 
4B 

1 

5i 




=7 

7. 

59 
30 


3 
8 
3 

4 

3 

9 


i3 
i4 
i5 
16 

18 
'9 


9S 

99 


9 


58 
58 
59 

f5 
60 
60 
6[ 
61 


7 

3 
8 
3 


1i 

74 

78 
11 


.46 
l47 

i48 

:£ 

i5o 
i5i 

l53 

i53 
.54 


4 
3 

9 
6 
4 
3 


88 
89 
89 
90 
90 
9' 
91 
93 
91 


6 
6 
6 


3a 
33 
34 
35 

1? 

38 
39 
40 


301 ^ 

3oa.3 
ao3.i 
ao4.o 
304.9 
ao5.7 


■■si 

laols 
iai!5 
iaa!6 

.33.. 

ia3,6 


391 

1 

332 


349.4 
352.3 
a5..3 

351.9 

sl 

a554 
a56.3 
a57.> 


.49.9 
.50.4 

i5o.9 
i5.,4 
i5.,9 
i5a.5 
.53.0 
.53.5 

lili 


DbL 


nep. 


I.bL. 


Dep, 


Lai. 


Di<H 


Dep. 


I.Bl, 


Di.l 


Dep. 


LbI. 


Di« 


Dep. 


Lai. 


[Fut 5U Degree.. | 



''»^"^": TABLE 11. 

Difference of Latitude and Departure for 34 Degrees. 


LKm. 


L^ 


Dtp. 


d;« 


Lat. 


Dep. 


Disi 


Lai, 


Dep. 


Disl, 


Lai. 


D.p, 


Disi. 


Lai. 


Dep. 




o3 
o6 


a 

5 
3 

8 
6 

5 
3 


o3 
o3 
o4 
o5 
o5 


6 
4 

1 

6 


63 
63 
64 
65 
66 

S 


bo 
5. 

55 

53 
53 
54 
55 
5S 
57 
58 


4 

9 
5 
4 


34 
34 
35 
35 
36 
36 
37 
38 
38 
39 


3 

1 


33 
34 

35 

36 
38 


to3 
io4 
io5 
106 
106 


3 

6 

5 
3 

I 


67 
68 
68 

69 
71 


3 
6 


iSi 
83 
63 
84 
85 
86 
87 
68 
89 
90 


i53.5 
1 534 

154.3 

I55.0 
155.9 
156.7 
157.5 


101 !8 

103.3 

'Zi 

104.0 
104,6 
loS.i 


341 
43 
43 
44 

% 

47 
48 

t 


30 1.5 

303.3 
3o3.I 

3o5.6 
305.4 

307.3 


,34.8 
.35.3 
.35.9 
.364 
137,0 
.37.6 
.36,1 
i3B.7 


is 


09 
09 

i3 

16 


t 

6 
4 
3 

i 

6 


06 
06 

08 
d8 
09 


\ 
8 

4 

? 

6 


74 
75 
76 


58 

61 
63 
63 
63 
64 
65 
66 


9 
3 

9 

5 
3 


t 

4o 

4' 
43 
43 
43 
44 
44 


5 

8 
4 

S 

6 


■ 3. 
3a 
33 
34 
35 
36 
37 
38 
39 


108 
109 

ii3 
Ii4 
ii5 


6 
4 
3 

9 
6 
4 


73 
74 
74 
75 
76 
76 
77 

78 


4 
I 
6 

I 


191 
9' 

99 


.58.3 

160.0 
.60,8 
161.7 
,63.5 
i63.3 
164. 1 
165-0 
i65.8 


106,8 
.07,4 

109,0 
109,6 

11.^3 
111,8 


55 1 

53 

53 
54 
55 
56 


309.7 

31U,6 

3.1.4 


140-4 

143.0 
i4i,6 

143.3 






a3 

34 

35 

36 
31 
38 

11 


IS 

'9 

■9 

a3 
a4 
34 


4 

1 
9 
6 
4 

9 


i3 
i4 
i4 
i5 
i5 
16 
16 


3 
9 
4 

T 
6 

4 


Hi 

83 

63 
84 
85 
86 

SS 
1, 
90 


S 

68 
69 
70 
71 

73 
73 
74 


8 
6 
5 
3 

8 
6 


45 
45 
46 
47 
47 
48 
48 
49 


3 

I 

5 

6 

8 
3 


Mi 
43 
43 
44 
45 
46 


116 

T18 
"9 

.33 
134 


9 
6 

9 
5 
4 


7B 

V. 

8d 
81 
Si 

63 
83 
83 


4 
5 
6 

3 
9 


o3 
04 
o5 
06 

09 


.66,6 
167.5 
168.3 
169., 
.70.0 
170.8 
17. ,6 
I7'.4 
.73.3 
1 74. 1 


113,4 

ii3.o 
1.3,5 
1.4,1 

m4,6 

11 5.3 

11 5,8 
116,3 
116.9 
117.4 


36l 

63 
63 
64 
65 
66 

% 
69 
70 


318:9 

3314 

333'o 
333,8 


148.3 

i5i.o 


si 

33 
34 
35 
36 
37 
38 

t 


a6 

38 
39 
39 
3o 
3i 

33 

33 


4 
8 

I 

3 


]8 
>9 
19 


9' 
9. 

? 

?? 

97 
98 

99 


75 
76 

i 
I 

si 


3 

8 

6 

4 

9 


5o 
5t 

53 

5] 
53 
53 
54 
54 
55 
55 


\ 

6 

4 
9 


i5i 

53 

53 
54 
55 
56 
57 
58 


lab 

136 
136 

13^ 

[3^ 

i3( 
i3i 

■ 33 


8 

I 

3 

8 
6 


85 
85 
BO 
86 
87 

i 
89 


4 
6 

8 
4 

I 


]3 
14 
i5 
16 

■ 8 
'9 


.74.9 
175.fi 
176,6 
177.4 
178,3 
179-1 

iil 

1834 


11B.0 
itB.5 
11 9.1 
119,7 

I3o!8 
I3I.3 

133,0 


1 
1 

78 


134.7 

>a5,5 

336.3 
338;o 

3j8,8 

339,6 

330.5 
33 1, 3 

33 = .I 


i5i.5 
i5i.i 
.53.7 
.S3,i 

i53,a 

154.3 
154.9 
1 55.? 
.56.0 
i56.6 


4i 
41 
43 
44 
45 
46 

% 
t 


34 
34 
35 
36 
37 
38 

1 

4i 


B 
6 
5 
3 

S 
6 
5 


33 

34 

'A 

35 

36 

36 
38 


5 

3 
8 
4 


o3 
04 
o5 
06 

08 
09 


83 
84 
85 
86 

% 

88 
89 
90 
9" 


6 
4 

9 

5 
4 


57 
57 
58 
58 

% 

60 
61 
6t 


6 

3 
8 
A 

5 


.6. 
63 
63 
64 
65 
66 
67 
68 
69 


i34 
i35 
i36 
i36 
.37 
i38 

\t 

i4o 


3 

8 
6 
4 
3 

9 


90 

90 
9! 

9' 
93 

i 


6 

3 
8 
4 

I 


33 

34 

25 

36 

I 


184.0 
184,9 

.85.7 
186,5 
167,4 
188,3 
189,0 
189,8 
190.7 


133,6 
.34.1 
134,7 
13 5.3 
ii5,8 
136,4 

;*? 

.38,1 

.38,6 


83 
83 
84 
65 
86 
S7 
88 
89 
90 


3J3,0 

333.8 
334.6 
335.4 
336,3 

Si 

339,6 
3404 


157.1 
157.7 
i58.3 
156.8 

IS 

.6t.o 

161.6 
■63., 


bi 

51 
53 

\i 

56 
57 
5B 


4a 
43 
43 
44 
45 
46 

47 

48 
49 


i 

6 

4 

3 
9 


39 

3o 
3i 
3i 

33 

33 
33 


5 

6 

8 
3 

6 


i3 
14 
i5 
16 

18 
'9 


93 

\ 

96 
97 
97 
98 
99 


9 

5 
3 

8 
5 


63 

63 
63 
64 
64 
65 
66 
66 
67 


6 

1 

3 

2 

5 


171 

i 

78 


■ 41 

l43 

.43 

\% 

(45 
146 
147 
i48 

■ 49 


6 
4 
3 

9 
6 
4 


i 

96 
97 

% 

99 

99 


6 
3 

I 

5 

7 


33l 
33 

33 
34 
35 
36 
37 
38 
39 
4o 


1 91. 5 

■ 93,3 

iL,8 

■ 95-7 
.96.5 
.97,3 
J98.1 
199,0 


119,3 

\ti 

.33,0 

,33,5 
i33,i 
i33,6 
.34.3 


39, 

i 

96 

V, 
98 

3^ 

Di« 


141.3 
343,1 
343.9 

343.7 
344.6 
3454 

346.3 

347.1 


161,7 
.63,3 
.63.8 
164.4 
.65,0 
.65.5 
166.1 
166,6 
167,3 


Ksi. 


Ucp. 


La 




D.:p, 


LbI. 


Dial 


Dep. 


Lai. 


Disi 


Dep, 


Lat. 


Dep, 


Lst. 


tFor 56 Degrees. | 



TABLE ir. ii'"i-"ii 
DilVcrence of Laiituile anJ Departure for 3.) Degrees. 


Ihii. 


Lai. 


D«p. 


Dill. 


Lai. 


Dep, 


33 

»4 

35 

a6 

!2 


LSI, 




Dul. 


LnL 


Dep. 


Di«l. 


L«, 


Itep. 


3 

A 

5 

6 

2 

9 




6 
5 
3 

9 

I 

4 


o3 
o4 
04 
o5 
o5 


I 

9 
4 

6 

7 


63 
63 
64 
65 
66 
67 
66 
69 
70 


50.8 
5i.6 
55.4 
53.1 

i:i 

56.5 
57.3 


35 
36 
36 
37 

u 

1 


6 
3 

3 

6 


99 
99 

io3 
.04 
104 
io5 
106 


6 
4 

9 

5 


69.4 
70.0 
70.5 

B 

73.4 
74.0 
74.6 


83 
84 
85 
86 

ll 
89 
90 


M8.3 
.49.. 

;g:? 

,5, .5 

l53Jl 

,53.3 
1 54.0 
,54.8 
,55.6 


± 

105.5 
,06.1 
,06., 

\V,i 

.08^ 
1D9.0 


14 1 
43 
43 
44 
45 
46 

47 

48 

t 


197-4 
.9B.3 
199.1 
199.9 

30. !5 
303.3 
303.l 

304^ 


|3B.B 

,40.5 
,4r.i 
141.7 
,41.1 


M 

■4 
i5 
i6 

'9 




B 
6 

5 
3 

9 

I 

4 


Ob 
o6 

o8 
o8 
09 
09 


3 

1 

6 

8 
3 

1 


i 

74 
78 


§;; 

66.6 
61. A 

61.3 

63.1 
6J.9 

64.? 
65.5 


4o 
41 

43 
43 
44 
44 
45 
45 


3 
9 
4 

6 

3 
9 


i3i 
3a 
33 
34 
35 
36 
37 

1 


108 
109 

ii3 
113 

u4 


3 

J 

6 

4 

9 

7 


78.6 

79.3 
79-7 


19, 

E 

98 
99 


ibb.it 

■X 

158.9 

,6,,4 
163.3 
,63,o 
iGS.B 


:r 

.ii!3 

1,1-B 
1.3.4 

.i3.o 
1.3.6 

■ l47 


35, 

5i 

53 

u 
% 

60 


305.6 

306.4 
soa'i 

306.9 

3, ,.3 
3l3!o 


.45.. 
,457 

.46.3 
,46.8 
.474 

.48.0 
.48* 
.49.1 


i3 

j4 




8 

5 
3 

i 

6 


[3 
■ 3 
.4 

■.i 

16 
16 


6 

8 
3 

! 

6 


83 
84 
85 
86 

la' 
89 
90 


66.4 

68.8 
69.6 

i:? 


46 

47 
47 
48 
48 

1 

5i 
5. 


6 

8 

3 

1 

6 


i4i 
4j 
43 

f> 

46 


;;; 

■ 18 
118 
119 


5 
3 

S 
6 

9 


83.0 

8>.e 

83.3 
83.7 
84.3 
84. c 
85.5 
86.0 


o3 

q5 
06 

09 

i3 

r4 
i5 
:6 

18 
'9 


164-6 
,65,5 
166.3 

■it 

.69,6 
170.4 


1,5.9 
,,6-1 

117-6 

1.8.3 

118.7 
,,9.3 

'An 


61 

63 

64 
65 
66 

S 
•9 


1 14.6 

115.4 

116.3 

117-1 

3,9.5 

330.^ 


,5i,o 
.53.6 
.53.1 

.54.9 


Ji 
3] 

33 
3^ 
3^ 
36 

12 




4 

9 

5 
3 

i 


iB 
'9 


H 
4 
? 

6 
8 

4 
9 


9' 

1 

99 


?13 

76.3 
77.0 

77-8 
78.6 

Si 

81.1 
B1.9 


5i 

53 
53 
54 
55 
55 
56 
56 
57 


8 
3 

! 

6 

8 
4 


5i 
53 
54 
55 
SG 

S 
L' 


i»4 

135 

116 

137 

laS 

IIS 

i3e 


5 

3 

8 
6 

4 


86.6 
87.3 

S:S 

r,:i 

90. 
90.6 

?;:S 


174.5 
,75.3 
176.1 
,76.9 

;sl 

179-4 
180.3 


,i3J 
,33.0 
114.5 
>a5-o 
ra5.6 
116.3 


171 

74 

75 
76 

22 


333.6 

3344 

315.3 

.36.1 

136.9 

119-4 


.56.0 
,56.6 
157.3 

160XJ 

160.6 


4i 

43 

43 
44 
45 
46 

47 

4S 


35 
36 
36 

37 
38 

4i 


4 

9 
5 
3 


3l 

=4 
14 
a5 

35 

iG 
iS 

58 


5 

9 
4 

5 


03 
o4 
05 
«6 

08 
09 


81.7 
83.6 
84-4 
65.1 
66.0 

87:6 
68.5 
B9.3 
9Q.. 


57 
58 

1 

60 
61 

61 

63 

63 


8 

4 

1 


i6r 
6j 
63 
64 
65 
66 
67 
68 
69 


l33 

i33 
.34 
i35 
i36 
,36 

\ll 
.39 


9 

5 
3 

3 
6 
4 
3 


,,.J 

93.0 

1; 

95.8 
96.4 
96.9 
97.5 


33 
34 
35 

36 

38 

IS 


[83.5 
.84.3 
,85., 
.85.0 
.86,8 
,87.6 


ii:? 

i3o,8 
.3. .3 
i3.,9 


lb, 
81 
83 
84 
85 
86 
67 
88 
89 
90 


i3,.o 
i3i.8 

333.6 

j33.5 
334,3 
335., 
335-9 
i36.? 
137.6 


lei;? 

,61.3 

;s.t 

i64,o 
,&i£ 
.65.3 
.05.8 
.66.3 


5a 
53 
54 
55 
56 
57 
58 

S 


4a 
43 
44 
45 
45 
46 

47 

48 
49 


H 
6 
4 

9 
5 
3 


'9 

3i 

3i 
3i 

3i 
33 
33 
34 


8 

5 

3 
8 

d 


i3 
i4 
i5 
iG 

18 
'9 


90.9 

!• 

96.7 


64 
64 
65 
66 
66 
67 
O7 
68 
68 


8 

4 

5 

3 
8 


73 


i4o 
140 

t4i 

■ 43 

.43 

144 
,45 
,45 
,45 

147 


9 
5 
4 

B 
6 
4 


,1- 


33 1 

33 

33 
34 
35 
36 
37 
38 


.89.3 
190,0 
190,9 

195.0 
195.8 
.96.6 


.31.5 
.33., 
.33.6 
,34.1 
.343 
135.4 

■Mi 

.37.. 
137-7 


19, 

96 


340.8 
34,-6 
3435 
343.3 
144.1 


,68. 1 

168.6 
169.1 
.69.8 
,70.4 

,71., 


DllL 


Dcp. 


Lai. 


Dial 


Ii^p. 


I.al. 


ni»i 


Dpp. 


Lai 


D1.1 


Dap. 


Lai. 


Dist 


Dep. 


LkI. 


[For 55 Degree.. 



F-s^M] TABLE 11. 

Difference of Laiitude and Departure for 36 Degrees. 




Dul 


LbI- 


Dep. 


Dial 


LU- 


Dep. 


Dial 


Lfli. 


D.p. 


Di5l 


I,«- 


i^p: 


Dill. 


Lai. 


Dep. 




3 
4 
5 
6 

I 

9 


o3 

o4 
o5 
06 

08 


6 
4 

9 

? 
3 


0; 
o4 
o4 
o5 
o5 


B 
4 

? 

3 


61 
6a 
63 
64 
65 
66 

s 

70 


t 

5] 
5i 

53 

53 

55 
56 




35 
36 
37 
37 
38 

% 

40 
41 


4 

6 

e 
i 

6 


33 

a5 

36 

38 
11 


2S 

99 

I^ 
.04 
io5 


9 

? 

3 
9 

I 

4 


7' 

i 


3 

1 

6 

8 
4 


18 [ 
Bi 

83 
84 
B5 
86 
87 

89 


.464 

.48.9 
■49.7 
.56.5 
15..3 
>5a.i 


.06.4 

107.6 
108.3 
108.7 
109.3 

1^1 

..1.7 


43 

44 
45 
46 


■ 95.0 
195.8 

■ 96.6 
.97.^ 

199.0 

aoi-: 
10a J 


■41.7 
i4a.5 
■43.8 
1434 
■44.0 
.44.6 
.45.3 
.45.8 
i464 
■46.9 




I3 

i5 
16 

16 
>9 


09 

14 
;5 
16 


9 

I 
3 

J 

6 
4 


07 

ot 
08 
09 


6 

e 

4 
6 
B 


76 


1 

61 
63 
63 
63 
54 




4i 
4a 
4> 
43 
44 
44 
45 
45 
46 
47 


3 

I 

3 
B 
4 


33 

33 
34 
35 
36 

U 


106 
106 
107 
loB 
109 

m3 


6 
4 

6 
5 
3 


77 

i 

79 
79 
80 

81 

8a 


6 
4 

3 


'9' 

1 

96 
99 


.54.5 

i55.3 
i56.i 

.56.0 
.57.6 
■ 58.6 
159.4 

16^.3 

.61.D 
161.8 


;;a 

1 14.0 

■ ■4.6 

115.3 

■ ■5.8 
116.4 

ii^e 


53 

56 
^8' 

6a 
63 

64 
65 
66 
67 
68 
69 
70 


303.9 
304.7 
305.5 
ao6.3 

307-1 

li 

aisle 

"■44 

3.5.3 

3 16.0 
316.8 

317.6 

ai64 


■47.5 

148.1 

148.7 
.49-3 

.5^.i 

.51.6 

■ 53.3 

i5i.B 

■;534 

■ 54.0 
154.6 
■55.3 

■ 55.8 
i564 
156.0 

■ 57-5 
i58.i 




33 

34 

35 
36 

38 

"3^ 


'7 
18 

i3 

34 


8 
6 

4 

8 

5 

3 


i3 

'4 

i5 
i5 
16 
17 
17 


3 
? 

i 
I 

6 


83 
84 
85 
86 
87 

% 


65 
66 
67 
68 
68 
69 
70 
73 




46 

^2 

5o 
Si 
5l 

53 
53 


b 

8 
4 

5 

i 
1 


■ 4> 

4a 
43 
44 
45 
46 
47 
48 

S 


"A 
'•U 

118 
118 
119 


9 

I 

3 
9 
I 
4 


B3 

84 
64 
85 
85 
86 
87 

SI 


! 

6 

8 
4 

6 


o3 
o4 
o5 
06 

08 
09 


■63.4 

.64.3 

.65.0 
I65.B 
.66.7 
167.5 
■65.3 

■69.9 


ii8.i 
1.8.7 

■ 19.3 

133J 

133.8 

■ a34 




33 

33 

34 
35 
36 

37 
38 
39 
4o 


35 

38 
=9 

^^ 
3i 

3a 


9 

5 
3 

9 

6 
4 


<8 
'9 

33 


4 
6 

3 

? 


9' 

1 

99 


73 

74 

'4 

76 
So 




54 
54 
55 
55 
56 

58 
58 


I 

4 

6 


15. 

53 

53 
54 
55 
56 

U 
& 


133 

ia3 

■ 34 
135 

136 

.37 

"? 

T39 


8 
6 
4 

8 
6 
4 


H8 

s? 

90 

9' 
9' 
93 

i 


8 
3 

t 

3 

I 


■ 3 

■ 4 
i5 
16 

18 
>9 


171.5 
• 7li'.o 


135.3 

■=5.8 
136.4 

ill 

138.7 
,39.3 


17^ 


319.3 

a 30.9 

333^5 
333.3 
334.^ 

aa5.7 
336.5 


,i,.3 
& 

■ 61. ■ 

i6^.6 
163.3 

■63.6 
■63.4 
■64.0 
■64.6 




41 
41 
43 
44 
45 
46 

% 


34 
34 
35 
36 

J3 

38 


S 
6 
4 

5 
5 


34 
j4 

35 

j5 
36 

a8 
:i8 


3 

f 

e 

B 

4 


o3 
04 
o5 
06 

08 
09 


83 

S^ 

85 
86 

8^ 
89 




60 
6[ 
6[ 
63 
63 
63 
64 
64 


4 
5 

i 
t 


iDl 
63 
63 
64 
65 
66 
67 
68 
69 


i3i 
i3i 

|33 

i33 
.34 
(35 
[35 
1 36 
■37 


9 

5 
3 

9 


1 

96 
97 

i 

99 


6 

4 

3 

3 
9 


a3 

34 
35 

36 

36 

12 


„8.« 

'ii 

iB3!b 
.83.6 
.84-5 
iB5.3 
.86,1 


.31.1 
13..7 
.3a.3 
.33,8 

■ 334 
.34.0 

■ 34.6 
.35.3 


8a 
83 

84 
65 
86 

ll 
89 


338.1 
339.0 
339.8 
33o.6 

33,4 

a33.3 
a33.o 
a33.8 
334.6 


■65.8 
166.3 

;g:f 

168.1 

IS! 




53 

53 

54 
55 
56 
57 
58 

L' 

Dl«, 


41 
43 
43 
43 

44 
45 
46 
46 

1^ 


9 

5 
3 

9 


3o 
3i 
3i 

33 

3a 
33 
34 
34 
35 


3 
3 

I 

3 


i3 
i4 
i5 
16 

\l 

'9 


89 
90 
9" 

t 

96 

97 


6 
4 

8 

5 
3 


65 
66 
67 
67 
68 
68 

69 


4 

8 

4 

1 


171 
73 

76 

S2 


■ 38 

\ll 
■4o 

■ 4a 
■43 
■44 
i44 
145 


J 
6 

4 
J 

6 


io3 
104 
■04 
io5 
io5 


5 
3 

? 

3 


33l 

3a 
33 
34 
35 
36 

i 
1 


.86,9 
■67.7 

169:3 
■90.1 
19Q.9 

'.III 
193.4 

■ 94.3 


■ 35.8 

■ 364 
137.0 

\Ui 

.38.7 
,3,.3 

;s 

I4..I 


391 
3g 


3354 

336.3 

337... 

a? 

3:1 

a4i.i 
341.9 
343.7 


173.< 
17^.0 

\^ 

175.7 
.76.3 




Dep. 


Lm. 


Disl. 


Dep. 


Lai. 


Diil. 


I>ep. 


L«. 


Diil. 


Dep. 


Lbi. 


Disl. 


Dep. 


LSI. 




[For 54 Degrees. 





TABLE II. ['■'«■« 
Difference of Latitude and Departure for 37 Degrees. 


IK*I 


Lal- 


Dep, 


Dial 


Lai. 

49-5 

52.3 
5..1 

i;:? 

53.5 
54.3 
55.1 
55.9 


Dep. 


Di*i 


Lot. 


D.p. 


Dill 


LhI. 


D«p. 


Ihsi 
34. 
43 
43 
44 
45 
40 

47 
48 

■^ 

53 

53 
54 
55 
56 

is 


Lai. 

193.5 
■ ?3.3 
194.. 

ill 

199'7 

ao4.5 

aoelo 
ao6,8 
307* 


Dtp. 
145.0 

i45£ 
.46.3 
,46,8 
.47-4 
I48.0 
.48.6 
.49.3 

\t% 
>5i.i 
i5[.7 
.53.3 
i5a.9 
.53.5 
i54.i 

•Mik 


3 
4 
5 
6 

i 

9 

I! 
i4 

iS 
i6 
17 
i8 
»9 


oo.a 
0).6 

03.4 

o3.> 
o4.o 
04.8 
o5.6 
06.4 

3:J 


□3 
04 
04 
o5 
06 


S 

6 

S 
4 


6. 

63 
64 
65 
66 

a 


37 
37 
38 

1 

40 

4o 
41 

4a 


3 

? 

3 


33 

34 

a5 
36 


90 

% 
99 
99 

10; 
io3 


b 
4 

8 
6 
4 

8 


7^ 
74 

lA 
75 
75 
76 

77 

,'S 


B 
4 

8 
4 

6 


181 
81 
63 

84 
85 
86 
87 
88 
89 


.44.0 
145.4 

146,9 

l47-7 

.48.5 

;&; 


10B.0 
.09.5 

lii!3 

;;;:? 

ii3,i 
113.7 
114.3 


otJ.H 
09.5 

10.4 

.3.6 
14.4 
■ 5. a 

16.0 


06 

09 
09 


6 

8 
4 

6 

S 
4 


73 

i 


57:5 

58.3 

6q.7 

61.5 

6a .3 
63.1 
63.9 


43 
43 
43 
44 

46 
46 
Ai 
48 


3 

I 

\ 
! 


33 

33 
34 
35 
36 
37 
38 

I 


104 
io5 
■ q6 
107 

105 


4 

8 
6 
4 

8 


78 

I' 
60 
81 
Si 
Ba 
83 
83 
84 


4 
6 

8 

4 

3 


19. 

i 

IS 

99 


l5a.5 
153.3 
.54.[ 

:ii; 

i56,5 
157.3 
■ 58.1 


1.6.3 

116,8 

1 16.6 


i3 


IJ.a 

30 is 

ai.6 
ia.4 

33.9 
14.0 


i3 

!3 

i4 
i5 

|5 
16 
■6 


4 
6 

i 


s: 

83 
84 
85 
86 
87 

89 
90 


04.7 
65,5 
66.3 
67.' 

S:? 
HI 

71.9 


48 

8 

5o 
5i 
5i 
5a 
53 
53 
54 


3 

5 

8 
4 

6 


i4i 

43 
43 
44 
45 
46 

47 

1 


Ji3 
ii4 
ii5 
m5 
116 

118 
.19 
[19 


4 

8 
6 
4 

8 


84 

8fi 
86 

I 

90 


3 

? 

3 


o3 
o4 
o5 
06 

oB 
09 


16.J 
163.1 

mn 

i64,5 

165.3 
166.1 
166,9 
.67.7 


iai;6 
laaia 

133,4 

ia4.o 
134.6 
135.a 
13 5,8 
ia6,4 


6a 
63 

64 
65 
66 
67 

69 


308.4 
309.3 

alolfl 
aii,6 

3 J 4.0 

a,4,8 
3.5.6 


.57,. 

;is:s 
II 

160.7 
161,3 

lei:? 


33 
34 
35 
36 

1.' 


a5.6 
>6.4 
17-1 
»B.o 
18.8 
»9.5 
36.3 
3.. I 
31.9 


19 
i3 


3 
? 

i 


91 

|3 
,1 

99 


73^5 
74.3 

B 

78. 3 
79.1 

79-9 


54 
55 
56 
56 

I 
I 


4 

5 

8 
4 

5 


.5. 

5a 
53 

54 

55 
56 

is 
t 


"3 

133 

ia4 
laS 

136 


6 

4 

S 
6 
4 


90 
91 
93 

9^ 
93 

\ 

95 
96 


1 

i 
\ 


.3 
i4 
.5 
16 

18 
'9 


.69.3 
170,9 

I7»!5 
.73,3 
174,1 
.74.9 
175.7 


ia7;6 

■ 3B.3 

ia8.8 
.39.4 
i3o.o 
.30.6 

[3l.3 

i3.,8 

l33.4 


371 

I 

75 
76 

;s 
ss 


3.6,4 

3,9,6 
aao.4 

aaaie 
a33.6 


i63.. 
i53,7 
i64.3 

:^i 

■ 66.1 
166.7 

■ 6,.3 

;is:i 


4t 
4» 

43 

46 


a».7 
33.5 
34.3 
35.1 


14 

35 
35 

a6 

37 

U 

18 


3 

? 

3 

? 


03 
04 
o5 
oO 

08 
09 


80.7 
81.5 

63!t 
83-9 
84.7 
85.5 
86. 3 
87. T 
87. B 


bo 
61 
6a 
63 
63 
63 
64 
65 
65 
66 


8 
4 

5 

4 

; 


63 
64 
65 
66 
67 


i3i 
i3i 
.3a 
r33 
.34 
i35 
.35 


6 

4 

6 
4 


96 

I 

99 

99 


% 

\ 
% 

3 


a3 

34 

a5 

36 


.76.5 

.78:1 
.78.9 
1 79' 7 
180,5 
181.3 
183.1 
181.9 
183.7 


133.0 
i33.6 
i34,» 
134.8 
135.4 
I36.0 
136,6 
i37,a 
137.8 
1384 


aBl 
83 
83 
84 
85 
86 
87 
BB 
89 
90 


aa4,4 

335.3 
3 36,0 
336.8 

'3& 

339.3 
a3o,o 
33o.8 
33 1.6 


IS:S 
i|i 


5a 
53 
54 
55 
56 


40.7 

41.5 

4».3 
43.1 

43.9 
44.7 

45.5 
46.3 
47.1 

47-Q 


3o 
3i 
3i 

33 

33 
33 

H 

35 
36 


3 

t 

3 

? 


i3 
i4 
i5 
16 

18 
'9 


88.6 
89.4 
90.3 

;;:s 
ii 

95.0 
95.8 


67 
68 
68 

69 


8 
4 

5 

4 

5 


73 

;^ 

76 
78 


i36 
■ 37 
[38 

% 

i4o 
]4[ 
143 
.43 
[43 


6 
4 

> 

4 


!o3 
io4 
io4 
[o5 
io5 
iq6 
107 


! 

3 

! 

3 


3a 

33 
34 
35 
36 
37 
3B 

t 


164.5 
i85,3 
186,1 
186.9 
187.7 
188.5 
.89,3 
190.1 
190.9 
191.7 


i4o,a 
i4o,8 
i4M 

l43,0 

l4a.6 
i43.a 
143,8 
[44.4 


391 

i 
i 


333.3 

a34^ 

aj 

3364 
a37.a 
a38,o 
a3B.8 
339.6 


175-7 
.*3 

.,6.0 

;sl 
;,1:s 


Hu. 


tfap. 


L,u, 


Did. 


Dep. 


Lat. 


oiti. 


npp. 


L». 


IliF'l, 


U»p. 


Lat. 


Qisl, 


D«p, 


Lbi. 


[For 53 Degreea. 1 



Pf-ss) TABLE II. 

Difference of Latitude and Departure for 36 Degrees. 


Dim 


Lm. 


Dcp. 


Dial 
61 
63 
63 
64 
65 
66 
&7 

69 
70 


Lbi, 


D«p. 


Dist 


Lal. 


Dop. 


Dill. 


Lai. 


Dqp.- 


Di.L 


L.. 


Dep. 


3 
4 
5 
6 

S 

9 


o4 
o5 

3 


b 
6 
4 

9 

5 
3 


o3 
□4 
04 
o5 
o5 


6 

8 

4 

I 

3 
9 


5..0 
5, .6 
5>,6 
53.4 
54.3 
55.0 
55.8 
56.6 


35 
36 
37 
37 
38 
35 

ll 

40 


3 

6 

8 
4 
6 


33 
34 
35 

36 

3 
12 


!^ 

io4 
io5 


9 

I 
3 

9 
I 
4 


T 
73 
7i 
73 
74 

1 




181 
83 

a 

9" 


146-j 

.47-3 

.48.. 
.48.9 

\ti 

15..3 

.53.1 


.05.4 

108!= 
108.7 
■ 09.3 
109.Q 


t 

43 

il 

it 


■ 96.6 

199.0 

Si 

30I.4 
303.3 


.41.7 

.43:8 

.43.4 
i44.o 
.44.6 
.45.3 
■ 45.8 
.46.4 
.46.9 


i3 

i5 
i6 

'9 


o8 
09 

i5 
i6 


9 

5 
3 

t 

6 
4 


Ob 

07 

08 
09 


b 

6 

8 
4 

6 

8 


71 
73 

?^ 

76 

77 
78 


57.4 
58.3 

1^' 

60,7 
61.5 
63,3 
63. [ 
63.9 
64.7 


43 

44 

44 
45 
45 
46 

47 


I 
! 

i 

8 

4 


i3[ 

33 

33 
34 
35 
36 
37 
38 


106 

109 

U3 


8 
6 
4 

8 
S 
5 
3 


79 

8> 

8. 

83 




.5. 

'J 

96 

99 


.54.5 
.55.3 
.56.1 
i56,9 
.57.6 
158.6 

|60.3 

.6./J 
.6..B 


..3.3 

;;a 

.14.0 
1 14.6 

.15.3 

ti5.a 
.16.4 


53 

53 
54 
55 
56 

u 


3D3.1 
303.9 

S04.7 
Jo5.5 
ao6,3 
307.. 

31 

3I0.3 


;S:? 

148.7 

.49.3 

;ti 

i5... 

i5i,6 

.53.3 

.53.8 


»3 
i4 

36 


17 

ii 

'9 
=3 

34 


6 
4 

8 

5 
3 


i3 
14 
14 
i5 
i5 
16 
17 


3 

? 

i 
I 

6 


83 

83 
84 
85 
8fl 

87 

88 
89 


65.^ 

67:1 

68:8 
69,6 


il 

48 

it 

5d 
5t 
5i 

53 
53 


b 

4 
5 

i 

9 


141 

43 

43 

44 
45 
46 

47 

48 


■ i4 
ii4 
.15 
t[6 

ti8 

lie 
119 


9 

5 
3 

9 
5 
4 


83 

83 

84 
84 
85 
85 
86 
87 

8^ 




o3 
04 
o5 
06 

08 
09 


.03.5 
.63.4 
164.3 
i65,o 
.65.8 


I.8.. 
..8.7 
1.9.3 

liH 

.3a!3 

133.8 

.334 


36. 
63 

63 
64 
65 
66 
67 
68 
69 
70 


3.3.6 
3.4,4 

31 5.3 

916.0 
3 16,8 


.534 
.54,0 
154.6 
i55,3 
.55.8 
.564 

.58,1 
.58.7 


3i 
33 
3^ 
35 
36 

u 

39 
4o 


a5 
a6 

;■' 

39 

3o 
3i 

3a 


9 

5 
3 

9 
4 


19 
»3 


4 
6 

? 
? 


9' 

?i 

99 


li.4 

76.9 
77.7 
78.5 
79.3 
80.1 


54 
54 
55 
55 
56 
57 

11 

58 


3 
a 

6 
8 


53 

53 

li 

56 


133 
133 
■ 34 

is5 

136 

118 
.39 


8 

5 
4 

5 

4 


88 
8g 
89 
90 
9' 
9' 
92 

s 

94 


1 


i3 

'J 

.6 

.8 
19 


37Ci-7 

175.6 
176.4 


134.0 
134.6 
135.3 

135.8 

136.4 

137:5 
.38.1 
138.7 
.39.3 


1 


3.9,3 
330.9 

333.5 

333,3 
334.1 

:^;? 

336.5 


1'' 

;g:i 

161.. 
.61.6 
163.3 
.63.8 

.63.4 
.64.0 
.64.6 


4i 
4s 
43 
44 
45 
46 


34 
34 
35 
36 

38 

1 


6 
6 
4 

3 
6 
5 


34 
a4 
j5 
i5 
96 

i 

38 


3 

1 

6 

S 
4 


o3 
04 
o5 
06 

tl 
09 


83.5 
83.3 
84. J 
84.9 
85.8 
86.6 
87.4 

89 !o 


i2 

60 

6i 
61 
63 
63 
63 
64 
64 


4 
5 

i 
t 


«3 

63 
G4 
65 
66 
67 
68 
69 
70 


.Jo 
.3. 
.3. 

l33 

.33 
.34 
.35 
.35 
.36 
.37 


3 
9 

I 

3 
9 

5 


95 

96 
97 

i 


8 

4 

5 


33 

3-4 
35 
36 
!17 
3B 

3^ 


.78.8 
179.6 
.80,4 

iBi.a 

.83'6 
.84.5 
.85.3 
[66. 1 


i3i.i 
i3i.7 

■ 33.3 
.33.8 
.334 
.34.0 
.34.6 

■ 35.3 


2S, 

83 

ti 
86 
87 

89 
90 


337,J 
338.1 

339:8 
335.6 

33., 4 

333.3 
333.0 

333.6 

334.6 


165.3 
.65,8 
166.3 
166-9 
.67.5 
.68.1 
.68.7 
.69.3 


5» 
53 
54 
55 
56 

is 
is 


41 
45 
4) 
43 
44 
45 
46 
46 
47 
48 


i 
9 

5 
3 

9 

5 


3o 
3i 
3i 

33 
33 

33 

li 

35 


3 
3 

I 

i 


'7 
18 
19 


89.0 
90.6 
9T.4 

B 
97.1 


65 
66 
67 
67 
68 
68 

% 


4 
5 

4 

t 


171 
74 

78 


.39 
.40 
i4o 
.4. 

.43 

.43 
i44 
■44 
.45 


i 
6 
4 

> 


io3 
104 
.04 
.o5 
io5 


3 

? 

5 


33 

33 
34 
35 
36 
37 
38 


186.9 
.87.7 
.88.5 
.89.3 
.90.. 
.90.9 
.91.7 
.93.5 
193.4 
.94.* 


.36,4 

:i 

138.7 
,39.3 

;a 

14I.I 


,99 

3qo 


335.4 

336,3 

337,0 
337.9 

339.5 
340.3 

Lil:9 

343.7 


173.2 

■73:4 
174,0 
.74.6 
.75.3 
'75,7 
.76,3 


i>i«, 


Dep. 


LSL 


Diii. 


Dep. 


Lat. 


Disi- 


D.p. 


Lm. 


l>isi. 


D.p. 


L... 


Dial, 


Dep. 


L.I. 


[For 54 Degrees. | 



TART.E 11. [P*««a 
Difference of Latitude and Departure for 37 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 

83 
84 
85 
86 

87 
88 
89 

90 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

40 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
83 
83 

84 
85 
86 

87 
88 

89 

90 
191 

95 

96 

9Z 
98 

99 

200 


Lat. 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 
291 

9? 
93 

96 

9Z 
98 

,99 
3oo 

Dist. 


Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

ai 

22 
23 

24 

25 

26 
27 
28 


00.8 
01.6 
02.4 
o3.2 
04.0 
o4.8 
o5.6 

06.4 
07.2 
08.0 


00.6 
01.2 
01.8 
02.4 
o3.o 
o3.6 
04.2 
04.8 

o5.4 
06.0 


48.7 
49.5 
5o.3 
5i.i 
51.9 
52.7 
53.5 
54.3 
55.1 
55.9 


36.7 
37.3 
37.9 
38.5 
39.1 
39.7 
4o.3 
40.9 
4i.5 
42.1 


96.6 

97.4 
98.2 
99.0 
99.8 
100.6 

101.4 
102.2 

io3.o 
io3.8 


72.8 

73.4 
74.0 
74.6 
75.2 
75.8 
76.4 
77 -o 
77.6 
78.2 


144.6 

145.4 
i46.2 
146.9 

i47-7 
i48.5 

i49-3 
i5o.i 
1 50.9 
i5i.7 


108.9 
109.5 

IIO.I 

1 10.7 
1 1 1. 3 
111.9 
112.S 
ii3.i 
ii3.7 
114.3 


192.5 
193.3 
194.1 
194.9 
195.7 
196.5 
197.3 
198.1 
198.9 

>99-7 
200.5 
201.3 
202.1 
202.9 
2o3.7 
204.5 

205.2 

206.0 

206.8 
207.6 

208.4 

209.2 
210.0 

210.8 
21 1.6 

212.4 

2l3.2 

214.0 

214.8 

21 5.6 


145.0 
145.6 
i46.2 
i46.8 

i474 
i48.o 
i48.6 
149.3 

i5o.5 


08.8 
09.6 

10.4 
II. 2 
12.0 
12.8 
i3.6 
14.4 

l5.2 

16.0 

16.8 
17.6 

18.4 
19.2 
20.0 
20.8 
21.6 
22.4 

23.2 
24.0 


06.6 
07.2 
07.8 
08.4 
09.0 
09.6 
10.2 
10.8 

11.4 
12.0 


56.7 
57.5 
58.3 
59.1 
59.9 
60.7 
61.5 
62.3 
63.1 
63.9 


42.7 
43.3 
43.9 
44.5 
45.1 

45.7 
46.3 
46.9 
47.5 
48.1 


104.6 

I05.4 
106.2 
107.0 
107.8 
108.6 
109.4 
no. 2 

III.O 

III. 8 


78.8 

79-4 

80.0 

80.6. 

81.2 

81.8 

82.4 
83.1 
83.7 
84.3 


i52.5 

i53.3 

i54.i 

154.9 
i55.7 

i56.5 

157.3 

1 58. 1 

1 58.9 

159.7 


1 14.9 
ii5.5 
116.2 
116.8 

1 1 7-4 
1 18.0 
118.6 
1 19.2 
1 19.8 
120.4 


i5i.i 
i5i.7 
i52.3 
152.9 
1 53.5 
i54.i 

154.7 
i55.3 
155.9 
1 56.5 


12.6 

l3.2 

i3.8 

i4.4 
i5.o 
i5.6 
16.2 
16.0 
17.5 
18. 1 

18.7 
19.3 
19.0 
20.5 
21. 1 
21.7 
22.3 
22.9 
23.5 
?4.i 


64.7 
65.5 

66.3 

67.1 

67.9 
68.7 

69.5 

70.3 

71. 1 

71.9 


48.7 
49.3 
5o.o 
5o.6 

5l.2 

5i.8 
52.4 
53.0 
53.6 
54.2 


H2.6 
n3.4 

Il4*2 

ii5.o 
ii5.8 
116.6 

H7-4 
118. 2 
119. 
119.8 


84.9 
85.5 
86.1 

86.7 
87.3 

87.9 
88.5 
89.1 
89.7 
90.3 


201 
02 
o3 

o4 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 

20 

221 
22 

23 

24 

25 

26 
27 
28 

23l 
32 

33 

34 
35 
36 

37 
38 

!9 
4o 

Dist. 


160.5 
161. 3 
162. 1 
162.9 
163.7 
164.5 
i65.3 
166.1 
166.9 
167.7 


121.0 
121.6 
122.2 
122.8 

123.4 
124.0 
124.6 

125.2 

125.8 

126.4 


1 57. 1 
157.7 
1 58.3 

1 58.0 
159.5 

160. 1 
160.7 
161.3 
161. 9 
162.5 


3i 

32 

33 

34 
35 
36 

37 
38 

4o 

4i 
42 
43 
44 
45 
46 

47 
48 


24.8 

25.6 

26.4 

27.2 

28.0 
28.8 

29.5 
3o.3 
3[.i 
31.9 


91 

97 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 

20 


72.7 
73.5 
74.3 
75.1 
75.9 
76.7 
77.5 
78.3 
79.1 

79-9 


54.8 

55.4 
56. 
56.6 

57.2 
57.8 

58.4 
59.0 
59.6 
60.2 


120.6 

121. 4 
122.2 

123. 

123.8 
124.6 

125.4 
126.2 
127.0 
127.8 


90.0 
91.5 
92.1 
92.7 
93.3 
93.9 
94.5 
95.1 

95.7 
96.3 


168.5 
169.3 
1 70. 1 
170.9 
171.7 
172.5 
173.3 
174.1 
174.9 
175.7 


127.0 
127.6 
128.2 
128.8 
1294 

i3o.o 
i3o.6 

l3l.2 

i3i.8 
i32.4 


216.4 
217.2 
218.0 

218.8 

219.6 
220.4 

221.2 
222.0 
222.8 
223.6 


i63.i 
163.7 
164.3 
164.9 
i65.5 
166.1 
166.7 
167.3 
167.9 
168.5 


32.7 
33.5 
34.3 
35.1 
35.9 
36.7 
37.5 
38.3 
39.1 
39.9 


24.7 
25.3 
25.9 
26.5 
27.1 
27.7 
28.3 
28.0 
29.S 
3o.i 


80.7 
81.5 
82.3 
83.1 
83.9 

84.7 
85.5 
86.3 
87.1 
87.8 


60.8 
61.4 
62.0 
62.6 
63.2 
63.8 

64.4 
65. 
65.6 
66.2 


128.6 

129.4 
i3o.2 
i3i.o 
i3i.8 
i32.6 

r33.4 
i34.2 
i35.o 
i35.8 


96.0 
97.5 
98.1 

98.7 
99.3 

99 ? 

100.5 

lOI.I 

101.7 
102.3 


176.5 
177.3 
178.1 
178.9 
179.7 
180.5 
181.3 
182.1 
182.9 
183.7 


1 33.0 
i33.6 
i34.2 
i34.8 

i35.4 
i36.o 
136.6 
137.2 
137.8 
138.4 


224.4 
225.2 
226.0 
226.8 
227.6 

228.4 
229.2 

23o.o 
23o.8 
23 1. 6 


169.1 
169.7 
170.3 
170.0 
171.5 
172.1 
172.7 
173.3 
173.0 
174.5 


5i 

52 

53 

54 
55 
56 

57 
58 

60 


40.7 
4i.5 
42.3 
43.1 
43.9 

44.7 
45.5 

46.3 
47.1 
47.9 


3o.7 
3i.3 
31.9 
32.5 
33.1 
33.7 
34.3 
34.9 
35.5 
36.1 


88.6 

89.4 
90.2 
91.0 
91.8 
92.6 

93.4 
94.2 
95. 
95.8 


66.8 

67.4 
68.0 
68.6 
69.2 
69.8 

70.4 
71.0 
71.6 
72.2 


i36.6 

137.4 
i38.2 
139.0 
139.8 
i4o.6 

i4i.4 
142.2 

143.0 
143.8 


102.0 

io3.5 

io4.i 

104.7 
io5.3 

loS.o 

106.5 

107. 1 

107.7 

108.3 


184.5 
i85.3 
186.1 
186.9 

187.7 
188.5 

189.3 

190.1 

190.9 

1 91. 7 


139.0 
139.6 
i4o.2 
i4o.8 

i4i.4 
i42.o 

142.6 
143.2 
143.8 

i444 


232.4 

233.2 

234.0 
234.8 
235.6 

236.4 
237.2 
238.0 
238.8 
239.6 


175. 1 

175.7 
176.3 
176.9 

177.5 
1 78. 1 

178.7 
179.3 

^Z9? 
180.5 


Dist. 


(Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. Lat. 










[ 


For 5 


3 Degrees. 



*^M] TART.E II. 

Difference of Latitude and Departure for 38 Degrees. 


Dist. 


Lat. 


Dep. 

00.6 
01.2 
01.8 
02.5 
o3.i 
o3.7 
04.3 
04.9 
o5.5 
06.2 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 
73 
74 
75 
76 

77 
78 

29 
80 

81 
82 

83 

84 
85 
86 

87 
88 

89 
90 

91 
91 

96 

92 

98 

99 

100 


Lat. 


Dep. 

37.6 
38.2 
38.8 

39.4 
4o.o 
40.6 

4l.2 

41.9 
4a. 5 
43.1 

43.7 
44.3 

44.0 
45.6 
46.2 
46.8 

47.4 
48. 

48.6 
49.3 

t:l 

5i.i 
5i.7 
52.3 
52.9 
53.6 
54.2 
54.8 
55.4 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

40 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 
64 
65 
66 

67 
68 

69 
70 

171 

72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 
92 

96 

97 

98 

99 

200 

201 
02 
o3 

04 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 

142.6 
143.4 
144.2 
i45.o 
i45.8 
i46.6 

147.4 
I48.I 
148.9 
149.7 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
48 

t 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

91 
93 

96 

9Z 
98 

,99 
3oo 

Dist. 


Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

24 
25 
26 

27 
28 

?9 

3o 

3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 
44 
45 
46 

47 
48 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


00.8 
oi .6 

02.4 

o3.2 
o3.9 

o4.7 
o5.5 
o6.3 
07.1 
07.9 


48. 
48. 

t 

5i. 

52. 
52. 

53. 

54. 
55. 


I 

I 

4 

2 

8 
6 

4 
2 


95.3 
96.1 
96.9 

97-7 
98.5 

99.3 

100. 1 

100.9 

101.7 

102.4 


74.5 
75.1 
75.7 
76.3 
77.0 
77.6 
78.2 
78.8 

79-4 
80.0 


iiU 
112. 1 
1 1 2.7 
1 1 3.3 
1 13.9 
1 14.5 
ii5.i 
1 1 5.7 
116.4 
1 17.0 


189.9 
190.7 
191.5 
192.3 
193. 1 

194.6 

195.4 
196.2 
197.0 


i4S4 
149.0 
1 49.6 
i5o.2 
i5o.8 
i5i.5 

l52.I 

1 5a. 7 
i53.3 
153.9 

i54.5 
i55.i 
1 55.8 

156.4 
157.0 
157.6 
1 58.2 
1 58.8 
159.5 
160.1 


08.7 
09.5 
10.2 
II. 
11.8 
12.6 

i3.4 
i4.2 
i5.o 
i5.8 


06.8 

07.4 
08.0 
^08.6 
09.2 
09.0 
10.5 
ir.i 
II. 7 
12.3 

12.9 
i3.5 

l4.2 

i4.8 

i5.4 
16.0 
16.6 
17.2 
17.0 
18.5 


55. 
56. 

57 
58. 

60. 
61. 
62 
63 


9 
•7 
.5 
.3 
I 

9 
7 
.5 
.3 
.0 


io3.2 
104.0 
104.8 

io5.6 

106.4 
107.2 
108.0 
108.7 
109.5 
no. 3 


80.7 
81.3 
81.9 
8a. 5 
83.1 
83.7 
84.3 
85.0 
85.6 
86.2 


i5o.5 
i5i.3 

l52.1 

152.9 
153.7 

1 54.5 
i55.2 
i56.o 
i56.8 

1 57.6 


II 7.6 
1 18.2 
1 18.8 

119.4 
1 20. 1 
120.7 
121.3 
121.9 
122.5 

123.1 


197.8 
198.6 
199.4 
200.2 
200.9 
201.7 

203.5 

2o3.3 
204.1 
204.9 


16.5 
17.3 
18. 1 
18.9 
19.7 
20.5 
21.3 
22.1 
22.9 
23.6 


63 

64 
65 
66 

67 
67 
68 

69 

70. 

70 


.8 
.6 

.4 
.2 
.0 
.8 
.6 
.3 
.1 

9 


111. 1 
III. 9 
112. 7 
II3.5 
114.3 
ii5.o 
II5.8 
116.6 

117.4 

118. 2 


86.8 

87.4 
88.0 
88.7 
89.3 
89.0 
90.5 
91. 1 
91.7 
92.3 


1 58.4 
159.2 
160.0 
160.8 

161 .5 
162.3 
i63.i 
163.9 

164.7 
i65.5 


123.7 
124.4 

I25.0 

125.6 
126.2 
126.8 

127.4 
128.1 
128.7 
129.3 


2o5.7 
206.5 
207.2 
208.0 
208.8 
209.6 
210.4 
211.2 
212.0 
212.8 


160.7 
161.3 
161.9 
162.S 
i63.2 
i63.8 

164.4 
i65.o 
i65.6 
166.2 


24.4 

25.2 
26.0 
26.8 
27.6 

28.4 
29.2 
29.9 

3o.7 
3i.5 


19. 1 

19.7 
20.3 
20.0 
21.5 
22.2 
22.8 
23.4 
24.0 
24.6 


71. 
72. 

73. 

74 

74. 

75. 
76. 

77. 

78. 
78. 


7 
5 
3 
.1 

4 

2 

8 


56. 
56.6 
57.3 
57.0 
58.5 
59.1 
59.7 
60.3 
61.0 
61.6 

62.2 
62.8 
63.4 
64.0 
64.6 
65.3 
65.9 
66.5 
67.1 
67.7 


119. 
119. 8 
120.6 
121. 4 

122. 1 
122.9 
123.7 
124.5 
125.3 
126. 1 


93.0 
93.6 
94.2 
94.8 

95.4 
96.0 
96.7 
97.3 


166.3 
1 67. 1 
167.8 
168.6 

169.4 
170.2 
171. 
171.8 
172.6 
173.4 


129.9 
i3o.5 
i3i.i 
i3i.8 
i32.4 
1 33.0 
1 33.6 
i34.2 
1 34.8 
i354 


2i3.6 
214.3 

2l5.I 

215.9 
216.7 
217.5 

218.3 

2I9.I 
219.0 
220.6 


166.8 
167.5 
168.1 

168.7 
169.3 
169.9 
170.5 
171.2 
171.8 
172.4 


3a. 3 
33.1 
33.9 

34.7 
35.5 
36.2 
37.0 
37.8 
38.6 
39.4 


25.2 
25.9 
26.5 
27.1 

27.7 
28.3 
28.0 
29.6 

3o.2 
3o.8 


lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 


Z9' 
80. 

81. 

82. 

82. 

83, 

84. 
85. 
85. 
86. 


6 

4 
.2 
.0 

.7 
5 
3 

I 

9 

7 


126.9 

127.7 

128.4 
129.2 
i3o.o 
i3o.8 
i3i.6 
i32.4 
i33.2 
i34.o 


99.1 

99-7 
100.4 

lOl.O 

101.6 
102.2 
ioa.8 

io3.4 
104.0 

104.7 


174.2 
174.9 
175.7 
176.5 
177.3 
1 78. 1 
178.9 
179.7 
180.5 
181.2 


1 36. 1 
i36.7 
137.3 
137.9 
i38.5 
1 39. 1 
139.8 

140.4 
i4i-o 
i4i.6 


221.4 

222.2 
223.0 
223.8 
224.6 

2254 
226.2 

226.9 

227.7 
228.5 


173.0 
173.6 
174.2 
174.8 
175.5 
1 76. 1 
176.7 
177.3 

177? 
178.5 


40.2 
4i.o 
4i.8 
42.6 
43.3 
44.1 
44.9 
45.7 
46.5 
47.3 

Dep. 


3i.4 

32. 

32.6 
33.2 
33.9 
34.5 
35.1 
35.7 
36.3 
36.9 


87. 
88. 
89. 
89, 
90. 

91 
91 

94 


5 
3 

8 
6 

.4 
,2 
.0 
.8 
.6 


68.3 
69.0 
69.6 
70.2 
70.8 

71.4 
72.0 
72.6 
73.3 

73.9 


134.7 
135.5 

i36.3 
137. 1 
137.9 
i38.7 
139.5 
140.3 

i4i.i 
i4i.8 


io5.3 
io5.o 
106.5 
107. 1 
107.7 

108.4 
109.0 
109.6 
110.2 
no. 8 


182.0 
182.8 
183.6 

184.4 
i85.2 
186.0 
186.8 
187.5 
188.3 
1 89. 1 


i4a.2 

i4a.8 

i4U 

144.1 

144.7 
145.3 

145.9 

146.5 

147.1 
147.8 


229.3 

23o.i 
230.9 
23 1. 7 

232.5 

233.3 
234.0 
234.8 
235.6 
2364 


179.2 
179.8 

1804 

18 1.0 
181.6 
182.2 
182.9 
i83.5 

1 84.1 
184.7 


Lat 


Dist. 


Dep. 


Lat. 


pep. 


Lat. 


Dep. 


Lat. 


Dep. 1 Lat. | 


[For 52 Degrees. | 



TABLE II. L'-^'S"^ 
Difference.of Lalitude and Departure for 39 Degreea. 




DUt. 


L«. 


Dc 




Dill. 


Lat. 


Dep. 


33 

s4 

35 

lO 


L.. 


ne. 


Disl. 

83 

86 
87 

89 
90 


140.7 
141.4 

i43!o 
143.8 
■44-5 
145.3 
i46.i 
.46.9 
147-7 


Dep. 
.,3,9 
..4.5 

..5.3 

1.64 
..7,1 

'Ml 
.,8.9 
..9.6 


Did. 


Lai, 


Don. 




3 

4 
5 
6 

B 
9 


o3 
(.3 
o4 
p5 
dG 
07 
07 


3 

9 
4 

8 


o3 
o3 
o4 
o5 
o5 
06 


6 

3 

? 

4 

I 


61 

63 
63 
64 
65 
66 
67 
68 
69 
7" 


47-4 
48,3 
49.0 

tl 

5i.3 
5a. I 
53.8 
53.6 
54.4 


3S 

40 

4i 
41 

43 
44 


4 

5 
3 

I 

8 
4 


94 
94 

$ 

97 
97 
98 
99 


i 

9 

5 
3 


76 

i 

79 

8? 


B 
4 

3 
8 


341 
4> 
43 
44 
45 
46 
47 

48 

it 


iBsla 
.89-6 
.90-4 
.91-3 
193.0 
193,7 
.53.5 
194-3 


l5l.7 
l53,3 

'.lit 

154.3 

.54.8 

•Mi 




',3 
U 
i5 

\l 

J? 


"9 

"3 
i4 
M 

i5 


5 
3 

9 

4 

8 
5 


Ob 
09 

i? 


I 

6 

4 

1 

6 


73 

i4 
75 
76 


55.3 
56. u 
56.7 
57.5 
58.3 

%■> 

60.6 
61.4 
61.3 


45 
46 

1 
1 


I 
% 

6 
5 

i 


i3[ 
3a 
33 
34 
35 
36 

S 
32 


>a3 
io4 
104 
io5 
106 

\u 

roS 


B 
6 
4 

9 
I 

8 


83 
83 

'.i 

85 
86 
86 
87 
88 


A 

3 
S 


191 
99 


i4M 

IS:: 

i5i>.6 
i5i.5 

;S:? 

.554 


noia 
.ai,5 

ia3!3 
134,0 

.34.6 
.35.3 

135-9 


55 
53 
54 
55 

56 


.95,. 
195,8 

i|6-6 

il; 

301. 3 


,5«.o 
158.6 

166.5 

■6... 
■A. 7 
1634 
i63.o 
i63£ 




1? 


17 
'5 

a] 




i3 
14 
i5 
i5 
16 

18 


5 

4 
e 

3 

9 


Hi 
83 
84 
85 
86 
87 
88 
89 
90 


63!7 
64-5 
65.3 
66.1 
66.8 

^:^ 


ii 
5[ 

53 

5) 
53 
54 
54 
55 
56 
56 


5 

j 

a 

4 

6 


i4i 
43 
43 
44 
45 
46 
47 

1 


.09 

it3 
m4 
1)5 
ii5 
116 

llS 

119 

133 
134 


b 
4 

9 

? 

6 

9 

5 

a 

6 
3 


89 
90 
90 
9' 

9' 
9^ 
93 
93 
94 




o3 
04 
o5 
06 

09 


.58,5 
'59-3 
160.1 
160,9 
16.. 6 
1634 
i63,3 


137-1 

.35.3 
i3a.3 


36,- 
63 
63 
64 
65 
66 
67 
68 
69 


303.6 
3o44 

305.3 

S:l 


164.3 
.64.9 
■65-5 
166,1 
■66,8 
.674 
168,0 
.68.7 
.69,3 
.69.9 




3i 
31 
33 
34 
35 
36 

S 
2 


a4 

at 
38 

3i 




'9 

j3 
34 

35 


5 

4 
3 

I 


9' 

\ 

99 


71.5 
73.3 
73. [ 
73.8 
74.6 

76.9 


57 
57 
58 

1 

61 
6i 
6a 
63 


I 

8 
4 

i 

9 


i5i 
5a 
53 

54 
55 
55 


i 

i 

98 
99 




.3 
.4 
.5 
16 

.8 
'9 


,04.0 
164,8 
.65-5 
.66-3 
.67-1 

.694 
170,3 
17..0 


.334 
■ 34-0 
.34.7 
i35,3 
i35,9 
.36.6 
i37,a 
i37,8 
138.5 


=7' 

^3 

74 

75 
76 


1.14 

ill? 

3i4.5 
a. 5.3 
316.0 
316.8 

3,7,6 


171. a 
17.. 8 
1714 
.73-. 
173,7 
.74.3 
.75,0 
175.6 
■ 76-3 




41 
4» 

43 


3j 
33 

34 
35 
35 
36 

i 




35 

iG 
37 

37 
5£ 

3? 
3o 
3. 


8 
4 

3 

i 

5 


o3 
04 
o5 
06 

08 
09 


&0.8 
81.6 

83.4 

83. a 

85.5 


63 
64 
64 
65 
66 
65 

S 

68 
69 


6 

4 

1 

6 


6a 
63 
64 
65 
66 
67 


135 
.25 

ia6 
laa 

139 

139 
i3o 
i3i 

l33 


9 

6 
6 
3 


.o3 
io3 
io4 
i(.5 
io5 
jd6 
.07 




33 

34 

■J 

38 
1^ 


17^:5 
.73,3 
174.1 
174-9 
175.6 
.76.4 

17B.0 
178-7 


,39.. 

143.3 
i4a.9 
.43.5 
.44-1 
144.7 


8a 
83 
84 
85 
86 

'^ 
89 
90 


3.84 
319,3 
3.9.9 

33 r5 
333.3 
333,0 
333.8 
334-6 

3354 


■76.8 

'?' 
178,7 
179.4 
180.0 
180.6 
.81.3 
.81.9 
iBa.S 




5i 

53 
54 

i 

a 
n 


4i 
43 
4a 
43 
44 
45 
45 
46 




3i 

33 

33 
34 
3^ 
35 
35 
36 
37 
37 


7 
4 

6 

i 


i3 

i4 
i5 

19 


86.3 
87.0 
87.8 

894 
90.1 
90.9 

?;:? 

,3.3 


09 
7" 
71 

73 
73 
74 


? 

7 

4 

6 
3 

? 


73 
74 

t 
11 
S2 


i33 
1 34 
.35 
i36 
.36 

;3; 


9 
4 

8 
6 
3 

9 


109 

1.; 




3a 
33 
34 
35 
36 
37 
38 

i 


179-5 
.86,3 
iBi.i 
1B1.9 

.834 
184-3 
.85.0 
.85,7 
185-5 


.45,4 
i46.o 
i46,6 
147.3 

'SI 

149- 1 
149-8 
.5o4 
i5i.o 


391 

9' 

98 

3S 


3a6.9 

Si 

33o-B 
a3..6 

333 4 

333.1 


i83,8 
1644 
.85.0 
■65.6 
.86.3 
186,9 

\ul 

188.8 




Din. 


Dop. 


l.al. 


D.p. 


Lai. 


U{.t 


Dep. 


1.01. 


Diii 


Dep, 


Lai. 


Dill 


Dep. 


Lst. 




tFor 51 Degrees. 








P-e^M] TABLE II. 

Difference of Latitude and Departure for 40 Degrees. 




Bill. 


Lfll. 


Dep. 


Di« 


Lai. 


Dep. 


Di*t 


Lbi. 


Dep. 


Dist 


Lai 


Dpp. 


Dial 
941 
4a 
43 
44 
45 
46 

f, 
t 


184. 
185., 
i36. 
i36. 
187. 
188., 
189. 
190. 
190. 
19.. 


■ 54.9 
■55.6 
i56.a 
156.8 
137.5 

.59.4 
160.1 
160.7 




3 
4 

5 
6 

8 
9 


q3 
o3 

u6 
q6 


B 
5 
3 

8 
6 
4 

9 

7 


0I 
o3 
o4 
q5 
o5 
06 


t 
3 

t 
I 

4 


6a 
63 

64 

65 
66 

s 

«9 


47 
48 

1 

5> 
5a 
5a 
53 


l 
3 

6 
3 

I 


40 
41 
4i 
4a 
43 
43 
44 
45 




a3 
34 
a5 
a6 

a8 

It 


1 
?f^ 

9» 


] 


7i 
79 

S2 

Gi 
81 
8a 
8a 
83 


4 

3 

6 
3 
? 


■Ki 
8a 
83 
84 
85 
86 

ll 
89 
90 


iJb. 

•,t 

14'. 
i4i- 

l49. 

143. 

i44. 
144. 
r45. 


116,3 
1170 
M7.6 

ii 

[ao!8 
131.5 




i3 

i5 

i6 

iS 
'9 

93 

a6 

J9 
3o 


09 

la 

i3 

>4 
i5 
-i? 
16 

;s 

19 

'9 
j3 


4 

5 
3 

a 

6 

3 

I 

4 
9 
4 


09 
05 

7J 
>4 
■ 4 
15 
zG 
16 

18 
<8 
'9 


7 

4 

6 

3 

9 
T 

4 

4 

6 
3 


73 

i 

78 
.^ 

8. 
81 
83 
B4 
85 
86 
87 
88 
89 


54 
55 

55 
56 
57 
58 

1 

61 
67 
61 
63 
64 
65 
65 
66 
67 
68 
68 


4 
9 
I 

8 
5 
3 

8 
6 
3 

i 
4 

9 


46 
47 
48 
48 

5o 
5i 

53 

5a 
53 
54 
54 
55 
55 
56 

I] 


1 

9 


3a 
33 
34 
35 
36 
37 
38 
39 

4c 
i4i 
4a 
43 
44 
45 
46 
47 
48 

g 


104 

.06 




84 
8; 
85 
86 
86 

i 
89 
90 


S 
5 

8 
4 

3 


19. 

99 


,46. 
l47- 
i47. 

i48 

;g; 

l5o. 

.5[. 

[5a. 
i53. 


ia3!4 
134.1 
1»4.7 
135.3 
ia6.o 
196.6 
.a7-3 


59 

53 
56 

i.' 


.p. 
194.1 

■1- 

lis: 


i6a.o 
r6a.6 
163.3 
163.0 
164.6 
i65.a 
165.8 
.66.5 
167.1 




108 

ii3 
114 

ii4 




90 
91 

9' 

1 


6 

3 

1 

8 
5 

e 
4 


03 
04 
o5 
06 

08 
09 


154. 
i54. 
■ 55. 
i56. 

•M: 

i58. 

:& 

160. 


136.5 
i3i.i 
i3i,8 
i3a.4 
133.1 
|33,7 

'Mi 


69 

63 
64 
65 
66 
67 
68 
69 
70 
37' 
73 

;^ 

76 
78 
It 


199. 

ao3! 
ao3. 
3o4. 
ao5. 

906. 
3o6. 

307. 

3oe.i 
309. 

31 sic 

ai3.7 

314. 


'S 

[70.3 

171. 6 
173.3 

'77.4 
,7f.l 

.78.7 
179.3 

l8a.o 




3i 
3] 
33 
34 
35 
36 
3? 
38 

3? 


M 
s5 
a6 
=6 

'9 
3^ 


5 
3 

8 
6 
3 

I 


19 

j3 
=3 
34 
a5 
j5 


t 

4 


9' 

1 

i 

96 

P 

99 


69 

7a 

73 
74 

1 


I 
I 

8 

5 
3 

8 
6 


1 

61 
6. 
6a 
63 
63 
64 


5 

8 
4 

4 

6 
3 


i5i 

53 

53 
54 
55 
56 
57 
58 

1 


ii5 
116 

;;^ 
118 
119 




97 

P 

99 
99 


6 
3 

I 


13 

i5 
16 

18 
'9 


lOl. 

16a., 

■63. 
■63. 
164. 
]65, 
166. 

z 

168. 


135.6 
.36,3 

il 

i38!8 

IS 

i4o.8 
141.4 




4i 
4i 
43 

If 

4fi 


3a 
3= 
33 
34 
35 
36 
36 
37 
3S 


4 
9 

5 
5 
3 


i6 
'7 

;.' 

It 
3o 
3i 

33 


4 

6 
3 

I 


!j3 

04 

o5 
06 

08 
09 


7. 

78 

11. 

81 
8a 
8a 
83 

84 


4 
9 

4 

5 
3 


64 
65 
66 
66 
67 
68 
68 

70 


I 

S 
5 

8 
4 


t 

63 
64 
65 
66 
67 
6S 
69 
70 


134 

ia4 
laS 
ia6 

138 


I 

4 
9 


io3 
104 
104 
io5 
id6 
106 

108 


5 

8 

4 

6 
3 


93 
34 
25 

36 
a8 

1? 


|69- 

170J 

[7i.e 

i?3:' 


143-1 

i4a.7 
143.3 
144.0 
144.6 
145.3 

i46*6 


8a 
83 
84 
85 
86 

87 
88 
89 
90 


9l6.0 

ai6.B 
317.6 
aiS.3 
919. 

391- 


181.3 

183.9 
i83.e 

;K 

185.8 
1864 




5i 

5s 
53 
54 
55 
56 
57 
58 

1 


1 

41 
41 
43 
43 
44 
45 
46 


8 
6 
4 

9 
4 


33 
34 
34 
35 
36 
36 
37 
37 
38 


8 
4 

4 

5 
3 

? 


i3 
i4 
■ 5 
16 

18 
19 


85 
86 

ll 

88 
89 
90 
9' 
91 


8 
6 

3 

l 

4 
9 


73 

73 

It 

75 


5 
3 

I 

B 
5 


"71 

ll 

74 
75 
76 


iJi 
i3i 
t3a 
1 33 

;a 

i35 

1 36 
i37 

1 37 


3 
5 
3 

8 
6 
4 

9 


109 

ii3 
113 
ii4 
n5 
1)5 


8 
5 

8 
4 


a3i 

33 

33 
34 
35 
36 

1 


177.0 

^ 

179.3 
180.0 
180.8 

18 1.6 
189.3 
i83. 
i83.q 


i48,5 

149.1 
.49.8 
i5o,4 
J5..1 
i5.,7 
i59.3 
i53.o 
153.6 
154.3 


991 
93 

3oo 


•Mi 

9a6.o 

336.7 

337.5 

338.3 

599,0 
339.8 


iee.3 
189.0 
189.6 

190.9 
191.6 

I9».3 

193.6 




Disi, 


Dep. 


L.,, 


ni.i. 


Dep- 


1,.,, 


I>is<. 


Dep. 


I... 


D18I. 


Dep 


Lai. 


OiJi. 


Dep. 


Lu. 




[For 50 Degrees. 





TABLE 11. ['■•8=3' 
DifFerenoe or Latitude and Departure for 41 Degrees, 




Ul«. 


I.«. 


Dep, 


Di.l. 


L«,. 


Dep. 


n„i. 




D. . 


DM. 


Ui. 


Dep, 


Ksi. 

a4i 
4a 
43 
44 
45 
46 
47 

48 

& 


La., 1 Dcp. 




3 
i 
5 
6 

I 

9 


o3 
u3 

o5 
o6 
o6 


5 
3 


o3 
o3 
o4 
o5 
o5 


3 

6 
3 

I 
I 


63 
64 
65 
66 

69 


46 
46 

8 
1 

5. 
5a 
5a 


5 
3 

8 
6 
3 

8 


4<i 
4o 
4i 

43 

4a 
43 
44 
44 
45 
45 


3 

> 
3 

5 
3 
1 


a3 
a4 
a5 
36 

a8 

1? 


9' 
93 

^3 


i 

3 

8 
6 
4 


Bo 
81 
81 
Bi 
83 
84 
84 
85 


4 

3 


8a 
83 
84 
85 
86 

11 
89 


i3b.6 

\f,t 

140.4 

i4i.i 
.41.9 
.4>.6 
1434 


1,8,7 

1.9-4 
.a4,o 

134-7 


.83,4 
184.1 
■B4.9 

186^4 
.B7.a 


158.1 
1S8.8 
,59,4 
160.: 
160,7 
.6U 
,63.0 
i6a.7 
163.4 
164.0 




i3 
i5 

'i 

'9 


09 
09 

w 

i4 
i5 


6 
3 


08 
09 
09 

i3 


\ 

8 
5 

5 


7" 
73 

i 

78 


54 
55 
55 
56 
57 
58 
58 


3 


46 
47 
47 

48 

49 

S 

5i 
5. 
5a 


t 

S 

5 


i3. 

33 
34 
35 
36 
37 
38 


98 
99 

io3 
io4 
104 
ri.5 


4 

I 
4 

9 


85 
87 
B7 
88 

1 

90 
91 
9' 


3 


■ 91 

P 

i 

96 
IS 

99 

o3 
04 
05 
06 

08 
09 


144.1 
144.9 
145.? 
J 46.4 

147-3 

•Si 

i5o.9 


ia6,o 
ia6.6 
137.3 

]in 

U9.1 
(3r,j 


5a 
53 
54 
55 
56 


.89.4 
,90.3 
190,9 
191.7 
193.5 
,93.3 
194.0 
.94.7 
.95.5 
196.3 


166,0 
.66,6 

iSi 

i6fi,6 
■69-3 




i3 


16 

\l 

[S 
19 


6 
4 

i 
4 

i 


.3 
i4 
i5 
i5 
.6 
17 

'9 
'9 


6 
A 

4 

4 

7 


Bi 

81 
84 
85 

87 

Be 

&9 
9° 


61 
6a 
63 

66 
67 
67 


I 

4 

9 
7 
4 


53 
53 
54 
55 
55 
56 
57 
57 
58 
59 


8 
5 

8 
4 

4 

7 

i 

6 
3 

t 


14 1 
43 
43 
44 

45 
46 

47 

48 


■„6 

108 
109 

Ii3 


4 
9 

7 

4 

9 

? 


1 

95 
96 
97 

'Z 
98 


5 

8 

5 

8 
4 

4 


ibi.7 
i5a-5 

153.3 
154.0 
154.7 
155.5 
156,3 
157,0 
■ 57.7 
(58.5 


i33.a 
i33,8 
134.5 
i35.l 
i35.B 
.36,5 
137.1 
1 37,8 


63 

63 

66 
67 
68 
69 


197-0 

199,3 

3oo!6 
aoi.5 

302.3 

3o3!s 


17.. a 

17..0 

■73.9 

'Ml 

.75,8 
.76.5 
,77.1 




3i 
33 

36 
3? 
38 

i 


s4 

34 

35 
36 

18 

IS 


4 
9 
4 
9 
4 


i3 

23 

j4 

14 

j5 
a6 


3 

6 
3 

6 

3 

I 


1 

99 


69 

70 

T 
74 

li 


4 
9 

? 

i 


6t 
6t 
6a 
63 
63 
64 
64 
65 


i5i 

53 

53 
54 
55 
56 

11 


ri4 

116 

118 
119 


i 
i 


99 
99 

io3 
103 
104 
io5 


4 
3 


i3 
14 
i5 
16 

IS 

'9 

a3 
34 
a5 
i5 

11 

11 


Ib9,3 

16^,0 
160.8 
161.5 
i6j,3 
163.0 
i63-8 
164.5 
i65,3 


,38.4 

li 

i4i.i 
141.7 
143.4 
143.0 
143,7 
144.3 


ay. 

11 

74 
75 
76 

7> 


304.5 
ao5,3 

3oe]8 
107,5 
308.3 

is 

311.3 


;3i 

Ib1;5 

.Ba4 
183.0 
.83.7 




4i 
4a 
43 

45 
46 

47 

4S 


3o 
3r 
3> 
33 
34 
34 
35 
36 

% 


9 

1 

5 


a6 

30 
3[ 
3a 

3a 


I 

I 

a 
5 

8 


04 
o5 
06 

08 
09 


77 
11 
It 

80 
81 

8a 
83 


5 

5 
3 


66 
67 
68 

69 


3 


63 
63 
64 
65 
66 

S 

71 


133 
133 
134 
135 
136 
136 

138 


3 

8 

5 

3 

6 
5 
3 


lob 
106 
106 

108 

109 


6 
3 

1 

i 
i 


[66.8 

ISI 

169.1 
169.8 
170.6 

173.1 
173.8 
173.6 


145I6 
.46,3 
i47-o 
147,6 
14B-3 

:s 

.50,9 


181 

81 
83 
84 
85 
86 
87 

89 
90 


313.8 

3,3.6 

314.3 
3l5.I 

31 5,8 

316,6 

ai7-4 
318,1 
a.8.9 


.84.4 
185.0 

;£i 

187.0 

■X 

188.9 

189.6 
190,3 




5i 

53 
54 

55 
56 
57 
5B 


t 

40 
4i 
4i 
43 
43 
44 
45 


8 
5 
3 

8 
5 
3 


33 
34 
34 
35 
36 
36 
37 
38 
38 
39 


8 
4 

4 

7 

4 


■3 

■4 

i5 
16 

■9 


84 
85 
86 
B6 
87 
88 

1 

90 


8 
5 
3 

8 
5 
3 

8 


73 
74 
74 
75 
76 
76 

7S 
78 


5 

8 
4 

8 
4 

7 


73 
74 
75 
7« 

7> 
S2 


ia9 

;£ 

i3t 
■ 3i 

1 3a 
i33 
i34 
i35 
i35 


B 
6 
3 

8 
6 
3 

8 


114 

:\i 

1.6 
116 

118 


8 
5 

a 

5 

4 


33 

33 
34 
35 
36 
37 
38 


I74.J 
176,6 

1 

180,4 
181.1 


1 51.5 
.5a.3 

i5a.9 
i53i 
i54,a 
.54.8 
i55.5 
i56.i 
i56,B 
.57.5 


39, 

P 


333.4 

3; 

3364 


.91.6 
.93.3 

'$i 

iS.! 




IMil. 


U«p. 


Lai. 


Diti 


IVp. 


I.a(- 


Dill 


Itep. 


L, 




niM 


D,p. 


Lat, 


Di^i 


Drp, 


LSL 




[For 49 Degrees. 





'■'s-'^'l TABLE ir. 

DiHereuce of Latiiudc and Departure for 42 Degrees. 




tJin. 


LaL 


D*|.. 


Di.i. 


Li.1, 


Dep. 


Ui-i. 


!.».. 


f>^. 


l>»i 


I.O.. 


I>ep. 


1»«. 


I.U. 


Dt. 




3 
A 

5 
6 

8 
9 


o3 
o3 

o5 
o6 

07 




o3 
o4 
o4 
o5 
06 
06 


3 

i 

7 

4 


61 
6a 
63 
64 
65 
66 
67 
6S 
69 


45 

i& 

46 
47 
48 

1 

5[ 
5a 


3 

S 
6 
3 

8 
5 
3 


40 
4i 

43 

43 
43 
44 
44 
45 
46 
46 




a3 
a4 
a5 

36 

38 


89 
90 
91 

93 

93 


9 

4 

I 

4 

i 


81 
81 
8a 
83 
63 
64 
85 
85 

67 


6 
3 

5 
3 

5 
3 


83 

83 

84 
85 
86 

11 
8, 


.34.3 
.35.3 
.36.0 
.36.7 
i37,5 
i38,a 

;|;; 

140.5 

l4l.3 


13. is 

.33.5 
■ 33.1 

la3.e 

114.5 

135.1 

135.8 
.36,5 
137.. 


341 

43 
43 

44 
45 
46 

ii 
n 

53 

53 
54 
55 
56 

57 

58 


ill 

.81.3 

.63.1 

.83.8 
.83.6 
.84.3 
.85.0 
l85.8 

187.3 
186.0 
188.8 
169.5 
19^.3 
.91,0 
'9' -7 
.93.5 
.93.1 


i6i,o 
163.6 
.63.3 
.63.9 

.64.6 
|65J 

S 

.68.0 
.68.6 
169.3 
170 .u 
170.6 
.71.3 
173.0 
171.6 

174.0 




t3 
l5 

'9 


08 
"9 

n 

i3 
14 
t4 




08 
08 
09 

13 


4 

7 
4 

4 


73 

i 

7B 
11 


5a 
53 
54 
55 
55 
56 
57 
58 
58 
59 


5 
5 
5 


47 
48 
46 

t 

5o 
5i 
5a 
5a 
53 




3a 
33 
34 
35 
36 
37 
38 


i 

99 

i<)3 
104 


4 
3 

8 
6 
3 


67 
88 
69 
85 
90 

9' 

9' 

1 
93 


3 
3 
I 


■9< 

99 


143.4 

l44.3 

■46.4 
.47-1 


iiSis 

139.8 

>3t,i 
■3.. 8 
133.5 
.33.3 
.33,8 




a6 
18 


16 
17 
■8 
'9 




■ 4 

■ 4 

j5 
16 
16 

iS 

19 


4 
4 


8a 
83 
84 
85 
86 
67 
88 
89 


ft, 
6[ 

ea 

63 
63 
64 
65 
66 
66 


7 

4 

9 

7 
4 

9 


54 
54 
55 
56 
56 

58 


I 

I 

i 


i4i 
43 
43 
44 
45 
46 
4? 


104 
io5 
106 

108 
109 


5 
3 

5 
5 


97 

99 
99 


7 

4 
4 
4 


03 
04 

o5 
06 

08 
09 


.50-9 
.5.-6 
i53,3 
.53-1 
i53.8 
■ 54-6 
.55.3 
1S6.1 


,34.5 
i35.a 
i35.8 
136.5 

■ 38.5 

ill 


63 

63 
64 
65 
66 
67 
68 
69 


194.0 

IS 

"97-7 
.984 
199.3 


.74.6 
175.3 
.7fi.D 
■76.7 

■78.7 

\& 

.Bo., 




33 

33 

% 

36 

is 


ai 
a3 
14 
j5 
16 
afi 

29 
'9 




aS 
M 
a4 
a5 
j6 
a6 


3 

8 
4 

8 
4 

8 


9" 

t 

99 


67 
68 

69 
70 

7' 
73 
74 


4 

I 

3 

8 
6 
3 


60 
61 
6a 
6a 
63 
64 
64 
65 
66 
66 


I 
I 
I 

9 


.51 

53 

53 
54 
55 
56 

II 


ii3 
ii3 
ii4 
ii5 
ii5 

lie 

118 
118 


4 
9 
4 
9 


io3 
io3 
io4 
io5 
io5 
106 


7 

4 
4 
4 


i3 
■ 4 
i5 
16 

'9 


156.8 

'B 

.62.5 
.61,3 
,6=.o 
.63.7 
.63.5 


141.1 
i4i.9 
i4a.5 
.43-3 

IS 

.45.3 

.46.! 

■ 47.3 


371 

53 
74 
75 
76 

11 
It 


aDi.4 
303^6 

3o44 

aoS.i 
io5.g 
106.6 
307.3 

3D8.1 


.81.3 
.81.0 
181.T 
.83J 
.84JJ 

\in 

.86-0 
.86-7 
.87-f 




41 
43 

1 

47 

48 


3i 
3a 
3a 
33 
34 
34 
35 
36 
37 




a6 

It 
3o 
3i 

33 

3a 
33 


4 

8 

4 

8 

4 
5 


o3 
04 
05 
06 

09 


i 

7S 
78 

It 

Bi 
81 


8 

5 
3 

8 
5 
3 


S 

68 
69 
70 

i 



3 

t 
3 

I 

3 

t 


[bi 
63 

63 
64 
65 
66 
67 
68 
69 


119 

133 
134 

135 

[36 


b 
4 

i 

4 

8 
6 
3 


108 
109 
109 

ii3 
ii3 


4 
4 

7 

4 
8 


33 
34 
35 

a6 
11 
1? 


lb4.a 
i65.o 
i65,7 
166.5 
167,1 

.69.4 
.70.9 


147-9 

.48.5 

ill 

.5i.a 
.5.. 9 

153.6 

.53.3 
.53.9 


81 
63 
84 
85 
86 
87 
88 
89 
90 


108.8 
109.6 
110.3 

mis 
313.3 

= 14:8 
3.5.5 


169:4 
190.0 
.90.7 
.91-4 
.91.0 




5i 
53 

i^ 

56 
57 
58 


4a 
4i 
41 
43 

43 
44 




34 
34 
35 
36 
36 
37 
38 
38 
39 
4o 


S 
5 

8 
5 

8 
5 


[3 
i4 
i5 
16 

\l 

'9 


83 
64 
84 
85 
86 
86 

l 


9 
7 
4 


74 
74 

75 
76 

i 

79 
79 
80 


i 

t 

3 

6 
3 

6 
3 


li 
76 

It 


ii 

i3n 
i3i 

l33 

[33 
.33 


8 
6 
3 

8 
5 
3 

8 


ii4 
ii5 

ii5 
116 
117 

119 
■ ■9 


4 
4 

4 

B 
4 


33 

33 
34 
35 
36 

39 
40 


i73*-i 

,73.3 
173,9 
174.6 

,,5,4 

176- > 

■78-4 


.54,6 
i55.i 

•Ml 

158.6 
■ 59.3 

'Mi 


191 

i 

96 


a.9.1 


1 
f 

198-7 
.99,4 

M0.7 




Ui«. 


Dep. 


Lai. 


Disi. 


D.p. 


I.al. 


Ksl.l Dep. 


LbI. 


ni.i 


Dep. 


Lai. 


Dill 


Dep. 


Lai. 




[For 48 Degreea. 





TABLE 11. [r"i«s» 
Difference of Latitude and Departure for 43 Degrees. 




Di^l 


I,aL 


Dep- 


D\„ 


l.al. 


D*p. 


Din 


Lai, 


D.p. 


Di>i 


Lnl, 


Itep. 


Disi 
a4i 
A3 
43 
44 
45 
46 
47 
48 

t 


tal. 

7^ 


i65.o 
165.7 
166.4 
.67.1 

■Mi 
& 

170-5 




3 
4 

5 
6 

I 

9 


HI 

i:? 

o4.4 
aS.i 

07.3 


o3 

04 
o5 
06 
06 




6a 
63 
64 
65 
66 
67 
68 
69 
70 


44 
45 
46 
46 

S 
1 

5i 


6 
3 

8 
5 
3 

5 


41 
4a 
43 
43 
44 
45 
45 
4S 
47 
47 


6 


a4 

35 

a6 
11 

To 


88 
89 
90 
90 
9' 
93 

9' 
93 

'^ 
95 




8; 

83 
84 
85 
85 
8f 
87 
88 
88 




8j 
83 
84 
85 
80 
87 
68 

90 


133,4 

i33.i 
133.8 
134.6 
i35.3 
i36.o 
i36.8 

,39.0 


133.4 
ia4.> 
134.8 
135.5 
iae,3 
136.0 

± 

138.0 

139.6 




178.5 
.79.3 

iBU 
182,1 
183.S 




i3 

•A 

>9 

30 


i3.» 
.3.0 

.4.6 


oE 
09 

\l 
i3 




73 

74 

75 
76 

78 


53 

53 
54 
54 
55 
56 

57 

57 
58 


9 
4 

i 

3 

8 

5 


48 
49 

g 

5( 
5i 

5a 
53 
53 
54 




3a 
31 
34 
35 
36 
37 
36 


96 

98 
99 




89 
90 
9" 
9' 
93 
93 

95 




ijr 

i 

97 
98 
99 


139.7 
140.4 

l4l.3 

"*'■! 
i4a.6 
1^3.3 
144.1 
144.8 
145.5 
146,3 


,3o.3 
i3o.9 
13. .6 

■ 3a.3 

■ 33.0 
1 33.7 

■ 34.4 
i35.o 
135.7 
136.4 


a5i 
5a 
53 
54 
55 
56 

is 


183,6 
184.3 
.85.0 
185.8 
186.5 

;!s:; 

188.7 
.89.4 


171.3 

IS 

175 J 
.76.0 
176.6 
177.3 




11 

aS 
a6 


16.1 

16.8 
.7.6 
18.3 
19.0 

Zl 

ai.9 


i4 
i5 
i5 
16 
17 
18 
'9 
'9 




81 
83 

83 
84 
B5 
B6 
87 
88 
89 
V> 


8 

Bo 
61 
6a 
6a 
63 
64 
65 
65 


4 

i 

4 
8 


55 
56 

S 

58 

60 
61 




i4i 
4a 
43 
44 
45 
46 

ii 


,o3 
104 
io5 
106 
106 

;s 

ic>9 
109 




i 




o3 
04 
o5 
06 

dS 
09 


■47." 

■Si 

i49.a 
149.9 
.50.7 
.5U 
i5a,i 

153.9 

153.6 


ili 

.39.1 
139,8 
140.5 
i4i.a 

143.3 


361 
6» 
63 
64 
65 
66 

69 


190.9 
191.6 
193,3 
193.1 
193.8 

■|! 
1?;:? 


.78,0 
178.7 

179-4 
1S0.0 
.B0.7 

182.B 

iB3.5 
184.1 




3i 

32 

3.3 
34 
35 
36 

U 


i3!4 
a4.- 

S:l 

36.3 

ay's 
a8.5 
a9.3 


■i3 
a3 
a4 
a5 
a5 
a6 
37 




9' 
99 


t* 
67 
68 
68 

i 


b 
3 

i 

9 

4 


ba 
61 
63 
64 
64 
65 
66 
66 
&7 
68 


8 
5 

8 
5 


.Si 

53 

53 
54 
55 
56 
57 
58 


ii3 
114 
ii4 
ii5 
116 


6 
3 


103 
io3 
104 
io5 
io5 
loS 

108 
109 




I3 
i4 

i5 
16 

\l 

'9 


.54.3 
,55.0 
155.8 
i56.5 

i58!7 

•Mi 

160.9 


i45.3 
145.9 
146.6 

]%i 

i4S,7 
.49.4 
i5o.o 


»7l 

S2 


;i;:; 

rf 
iii 

ao3.3 

304.O 

ao4.8 


184.M 
iflS.S 
1B6.3 
186.9 
,87.5 
l88.a 

"1 

|9^-3 




4i 

43 
44 


30.7 
3i.4 
3a. a 
3a.9 
33.6 
34.4 
3S.I 
35.8 
36.6 


38 

1? 
3o 
3i 

33 

3a 
33 
34 




o3 
o4 
o5 
06 
07 
oB 
«9 


73 

1 

I' 


§ 


73 
74 
75 


t 

I 
3 

I 


ib[ 
6a 
63 
64 
65 
66 
67 
68 
69 


■ iB 
"9 
119 

!a3 
i'4 


5 
9 
4 

? 
3 


109 

m3 
ri3 
m4 
ii5 
ii5 


5 

5 

i 

3 


a3 

34 

a5 
a6 

aB 


161.4 
163.1 

i63.8 
164.6 
i65,3 
166.0 
.66-7 
167.5 

lea.a 


ibo.7 
1 5., 4 
i5a.i 
i53.B 

Si 

154.8 
i55-5 

■ 56.a 

■ 56,9 


aai 

82 

83 
84 
85 
86 
87 
88 
89 
90 


ao6*a 

3084 

209.2 
309,0 

31l!4 

^TIb 
3 1 3.6 
3.4.3 
ai5j) 
3.5.7 
3,6.5 

219.4 


191.6 
.92.3 
193.0 

.96-4 
197.. 
197.8 
198.5 
1991 
199.8 
100.5 

aoSia 
ao3.9 
204.6 




51 
5a 
53 
54 
55 
fi6 

is 

D1.I. 


38.8 

4i.o 

41.7 
4a .4 
43.1 


34 
35 
36 
36 
37 
38 
38 

4o 




i3 
t4 
i5 

18 
'9 


81 
8a 
83 
84 
84 
85 

Be 


4 

6 
3 

i 


7!' 
76 

77 

78 
79 

8[ 
81 


e 


73 

74 

75 
76 


135 
136 

III 

138 

.39 

13.. 
i3u 
i3i 


5 
3 

4 

i 


iiB 
i[8 
"9 


3 

I 

4 

8 


3a 
33 
34 
35 
36 

ll 
39 
4° 


[69.7 

170.4 

r7a.6 
i?3.3 
174.1 
174.8 
175.5 


.57.5 
i58.a 
i5B,9 
159.6 
i6;.3 
r6i.o 
161.6 
i6a.3 
163.0 
.63.7 


291 

t 
3S 




I.Bl, 


Dht, 


l>.n. 


l.„. 


Di'i. 


n. . 


LbI. 


I>i«i. 


Dtp, 


La(. 


Dist, 


l>ep. 


Lbi. 




[For 47 Ddgreea. 





Pi^m TABLIi 11. 

DifTerencc or Latitude and Departure Tor 44 Dcgrcea. 


Dist, 


La,, 


Uep. 


Dm. 


La,, 


Dcp, 


Ul3l. 


Lai, 


D,,. 


81 
83 

86 

11 
89 


Lai. 


i>ep. 


Uiii. 


La>- 


Itep- 


3 
4 
5 
6 

I 

9 


Is 

o4 
o5 
o5 
o6 


4 

3 

8 
5 


o3 
o4 
04 
n5 
u6 


4 

8 
5 

I 
3 
9 


63 
63 

C4 
65 
66 
67 
68 
69 


44 
45 
46 
46 

47 

48 
48 


1 

3 

5 

4 


4j 
43 
43 
44 
45 
45 
46 
47 
47 
48 

£ 

5i 
5i 

53 

53 
54 
54 
55 


4 

e 

5 

5 

I 
T 

4 

8 
5 

? 

1" 

7 

4 

5 


33 
34 
35 
36 


H7 

s 

8, 
8, 
90 
91 
9= 

»; 
93 


3 
5 

I 

4 

S 
5 


84 
84 
85 
86 
86 
87 
88 

89 


4 

B 

5 

I 

3 


j3c9 
.31.6 

]33.4 

i33.i 
i33.8 
i34.5 
i35.3 
i36.o 
I36.-J 


l36!4 

137[8 

138.5 
,39.3 

SI 

i3,,3 

133.0 


34l 

43 

4i 

4A 
45 
46 
47 
48 


,73.4 
174.1 
174.8 
175.5 
.76-3 
177.0 

1784 
179.1 

179.8 


168-8 
.69.5 
170-3 

1,3.3 

173-0 
173.7 


i3 

i4 
i5 
i6 

iB 
'9 


o8 

'<3 
i4 


I 

4 

8 
5 

9 

7 
4 


09 
09 


3 

7 

4 

5 
9 


71 

;i 

74 
75 
76 

78 


5i 

53 

53 
54 
54 
55 
56 
56 
57 


8 
5 

4 
5 


33 

33 
34 
35 
36 
37 
38 
39 
4o 
■ 4, 
^3 
43 

i1 

46 
^^ 

it 


1 

i 

97 

IS 

99 




91 
9T 

93 

96 

91 


7 
4 

8 

5 

3 


'91 


i3s!, 
13B.8 
139.6 
i4o.3 
141.0 

143^ 
143.1 
.43.9 


!33;4 
i34.i 
134.8 
,35.5 
i36.3 
1,36.8 

.38.9 


35l 
53 

53 

56 
57 
58 


180.6 
,8. .3 
1B3-0 
.83-7 
.83.4 
184.3 
184.9 
.65.6 
186.3 
,87.0 


ill 

177-1 
177.8 
178,5 
179.3 


a3 

34 

36 

28 

II 


[5 
i6 

1 

'9 


5 
3 

4 

i 


i5 
16 
16 

18 
18 
'9 


6 
3 

7 

4 

8 

5 

8 


33 

83 

11 

86 
87 
88 
89 
90 


1 

61 
6; 
63 
63 
64 
64 


J 

7 

4 

i 
3 


57 
57 
58 

i 

6[ 
61 
63 


.o3 
10^ 
io5 
io5 
106 




99 

loi 

io4 


3 

8 
5 


3(>1 

o3 

:i 

06 

*7 
<iS 
09 


144.6 
145.3 
146.0 
146.7 
■ 47-5 
i4B.a 

149.6 
i5o.3 
iSi.i 


.39.6 
.4u.3 

i4i.o 

141.7 

143-4 
.43.. 
143.8 
144.5 
i45,i 
145.9 


63 

63 
64 
65 
66 
67 
68 
69 
70 


,88,5 
169.3 

190.6 
191-3 

193.! 

I94-" 


.81J 

',63.7 
.B3-4 
164.1 
,84.8 
.85.5 
,86-3 

187!! 


3i 
33 
34 
35 
36 

ll 


a3 
33 
=4 
35 

55 
36 

38 


5 

i 

3 


33 
34 
35 
35 

36 

37 


5 

i 
3 

4 

8 


9' 

i 

99 


66 
66 
67 
68 

^ 
69 

70 

71 


I 

3 

5 
9 


63 
64 

66 
66 
67 
68 
68 
69 


3 

4 

8 

5 


53 
53 
54 
55 

56 

57 

58 


109 

ii3 
114 
ii5 




104 
io5 

lot 

109 
109 


3 

4 

8 
5 


I3 

14 

j5 
]6 

17 
18 
'9 

33 

34 

35 
36 


i5i.e 
i5i.5 
153.3 
.53.9 
154.7 
155.4 
156.1 
156.8 
.57.5 
i58.3 


146.6 
147-3 
.48.0 
■48.7 
149.4 
i5o.o 
.50-7 
151.4 

l53.1 

153.8 


371 

i 

76 
v> 


.9«J 
197.1 

•ni 

SI 


188.3 
,88.9 

19S.3 

19..0 
191.7 
193.4 
193.1 

193-8 
194.5 


4i 

43 

43 
M 
45 
46 

47 

46 


S 

So 
3i 
3i 
33 
33 

36 


9 
7 
4 

8 

5 


39 

3^ 
3. 

33 
33 

33 
34 
34 


5 

3 

6 

3 

7 


o3 
o4 
o5 
06 
*7 
oS 
09 


73 
74 
74 

i 

78 

79 


4 

8 
5 
3 

4 


73 

?3 

74 
75 

75 
76 


i 

3 
4 


ibr 
63 
63 
64 
65 
66 
67 
68 
69 


..5 
116 

118 
118 
119 




11; 

1.3 
m4 
ii5 
116 
116 

IS 


5 

i 

3 
4 


159.0 
159.7 
,66.4 
.61. [ 
161,9 
163.6 
i63.3 
164.0 
164.7 
,65.4 


i53.5 
i54.i 
154.9 
,55.6 
156.3 
157.0 
157.7 
.58.4 


38. 
83 

83 
84 
85 
86 

1^ 
89 


304.3 

305-0 

B 

3ob!6 


195.3 

;g:i 

197,3 
198.0 
.98.7 

I99J 

300.B 
301.5 


5j 
53 
54 
55 
56 
57 
58 
59 
6o 


38 

38 

4[ 
41 

43 

43 


7 

4 

8 
6 
3 

4 


35 
36 
36 
3? 
38 
38 
39 
4o 
4< 


4 

8 

5 

i 

3 


'3 
14 
i5 
16 

;'. 

'9 


21 

81 

83 
84 
8d 
85 
86 


B 
6 
3 

4 

i 

3 


77 

7. 

79 

11 

61 

83 
83 


5 

I 
3 

4 


171 

I 

75 
76 

?i 


133 
133 
134 
135 

n5 

136 

138 

139 




"; 

133 
134 
135 


8 
5 

1 
3 

6 
3 


33 1 

33 

33 
34 
35 
36 
37 
38 


i6e.! 
166,9 
167,6 

II 


161-3 
163! 

163.3 
163.9 
164.6 
165.3 

166:° 


39, 

1 

96 

3S 


309J 

Vu.5 
VM 

3,44 
3l5.I 


303.8 

303.5 

3o4-3 
304.9 

305.6 
306.3 

3o84 


Disi. 


D^p, 


Lai. 


d;*! 


»ep. 


l,al. 


Disl.l Dep. 


Lai, 


re^i 


Dep. 


Lw. 


Disi 


Dep. 


Lai. 


[For46D«grBa«. | 



TABLE 11. [I'^B^Bi 
DilTereuce of Lalitude and Departure for 4J Degrees. 




KhI. 


Lbl. 


Dep, 


DiM. 


Lhi. 


Dep. 


Disl, 


LM, 


nep. 


Disi, 


L.,. 


Dep. 


Dis.. 


L... 


Dep. 




3 

4 
5 
6 

2 

9 


o3 

04 
a4 
o5 
06 
07 




03 
04 
o4 
o5 
06 
07 




(.1 
65 

63 

64 
65 
66 

1 

69 


43 
43 
44 
45 
46 
46 
47 

48 
48 
49 


8 
5 
3 

4 

8 
5 


4J.I 
43.8 
44.5 
45.3 
46.0 
46.7 
47-4 
4S.I 
48.8 
49-5 


33 
35 

11 
12 


86 
87 

9" 


3 

4 

B 
5 


86.3 
87.0 
87-7 
88.4 
89,1 

90.5 
91.J 
91-9 


82 
83 
84 
85 
86 
87 
88 
89 


138 

\t 

.3o 
.3. 
i3a 

l33 

i33 
.34 


4 

8 
5 

i 

4 


.18.0 

138. 7 

\r, 

1 30.8 
i3i.5 

133.3 

.33,9 
.33.6 
.344 


Ml 

43 
44 
45 
46 

% 
t 


.7. 
171 

173 

i 


4 

8 
5 

9 
4 

8 


.70.4 

Wis 

.73.5 
.73.3 
.73.9 

174.7 




i3 
i4 
i5 
.6 

iS 
■9 


oB 
09 
09 

I3 

■ 4 


1 


08 
09 
09 

\\ 
14 




71 

73 
74 

v> 
it 


f. 

5^ 
53 
53 

55 
56 


2 

3 
4 
5 


bO.3 

5o-9 
5i.6 
53,3 
53.0 
53.7 
54.4 
55.2 
55,9 
56.6 


iJi 

33 

33 
34 
35 
36 
37 
38 
39 
40 


94 

i 

96 
99 


3 
5 

3 


93.6 

1 

^.3 
99,0 


19. 

i 

96 

5.' 

99 


.35 
1 35 
.36 
.37 
l37 
.38 

\t 

]4o 
i4i 


8 

5 

i 

3 
4 


.35.1 
135-8 
.36-5 

ill 

.39,3 
l4o,o 
140-7 
.4.-4 


35l 
53 

53 
54 
55 
56 
57 
58 


"i 

'Z' 
180 

i83 
.83 


5 

i 

3 

8 


■,7d 
■41 

.86.3 

■sii 

.83.1 
.83.8 




i3 

34 

a5 
a6 

1? 


■4 
]5 

18 
>9 
•9 




18 
'9 
'9 




Hi 
83 
83 
84 
85 

87 
SB 
89 
90 


58 

1 

60 
6[ 
63 
63 
63 


3 
1 


57.3 
58.0 
58.7 

^^ 
60.1 

60.8 

61.5 

6a. 3 

63.9 

63.6 


i4i 
43 
43 
44 
45 
46 
47 

48 


99 

Io3 
■ d3 
104 
io5 
.06 


4 

B 
5 

9 


99-7 
1004 

ioiIb 

103.5 
103.3 

104.7 
105.4 
106,1 


o3 
04 
o5 
06 

oB 
09 


143 
143 
.43 
.44 
.45 
145 
.46 
.47 
.47 
146 


8 
5 

4 

8 
5 


143-1 
.43.8 
143.5 
.44.3 
145.0 
145.7 
i464 
147.1 
.47-8 
148.5 


s6. 
63 
63 
64 
65 
66 
67 
58 
69 


IS 

186 
1B6 
1B7 
.88 
.B8 
,B9 
190 
190 


6 
3 

4 

5 
9 


.86.0 
186.7 
.874 
188.1 
188-8 
.89.5 
190,3 
190.9 




3. 
3j 

33 
34 
35 
36 

31 


33 

=4 

;^ 

>6 
18 




^3 

34 
35 

a6 
38 




9' 
93 

99 


M 
65 
65 
66 
67 

69 


3 


64-3 
65.1 
65.8 
66.5 

6?" 

ea'e 
69.3 
70.0 
70,7 


ibl 

53 

53 
54 
55 
56 
57 
58 


.06 

108 
109 

i]3 


5 

I 
3 

4 


106.8 
107.5 

lo8.3 

loB.j 

113^4 

113.1 


i3 

i4 
i5 
16 

18 
"9 


1 

i5i 

l53 

!53 
154 
1 54 
.55 


I 

3 
4 
I 


,49.' 

\tl 
.5.-3 

l53.0 
.53,7 

.53-4 
154.1 


73 
74 


.91 

IS 

1 

196 


6 

3 
5 

I 

3 


191.6 

193.7 
■94.5 
19S.3 

'$1 
197.3 
198.0 




4i 

43 

46 

47 

48 


39 

^' 
3. 
3i 

33 

33 

33 
34 
35 


4 

e 
5 

% 

4 


39 

I' 

3i 
3. 
3i 
33 

33 
34 
35 




o3 
04 
05 
06 

09 


7" 
7» 
73 

;f 

75 
76 

T7 

77 




71^ 

in 
73.5 


161 
63 
63 
64 
65 
66 

68 
69 


ii3 
114 
ii5 
116 
[16 

118 
119 


8 
6 
3 

4 

8 

5 


ii3.B 
114.0 
..5,3 
1.6.0 
1.6-7 
T.74 
1.8,1 
..8-8 
..9-5 


33 

34 

35 

=6 
38 

t 


.57 

;s 
1 

161 

.6. 
163 


4 

8 
5 

I 


.56.3 
,57.0 

\^l 
,6^.5 

.61.3 

161.0 
.63.6 


3b I 
83 

83 
84 
85 
86 

ll 
89 


.98 
199 

303 
304 
305 


4 

8 
5 

I 

4 


198.7 

W4 

JOK5 

3o44 

3o5.1 




si 

S3 

.56 

57 
53 


36 
36 
37 
33 
38 

t 

41 
4i 
41 


a 
5 

f 

4 


36 
36 
37 
38 
38 

i 

41 

4i 
41 




i3 

i4 
i5 

1; 

'9 
Din 


78 
79 
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,933 
1933 
1932 
193, 
.931 


TH9fc 
1895 

1894 
,»,3 


1857 
.857 
■856 


i8n 
i8jo 
iBao 
.819 


.785 
.785 
.784 
.7B3 
.763 


1749 
174S 
■748 


.711 


1677 
.676 
1676 
.675 


.64a 
.64. 
.64' 
i64o 
.640 


.607 
1B06 
.606 
i6i]5 
.6u5 


lb 
11 

29 


■1 


1930 
J919 

1938 
.9.8 


,8,3 
,8,j 
.8,1 
[891 
,890 


1 855 
.854 
i85^ 
lK53 


1B19 
1816 


.781 
.780 
1780 


1745 
.744 
1743 


1710 
.709 

1708 


1074 
.674 
1673 
1673 
1675 


.638 
.637 
.637 


1604- 
.6o3 
i6o3 
160a 
160a 


as 
aG 

a8 
29 


3i 

33 
34 


■9bb 
.963 

;i 


'9'7 
.9>b 
.9J6 
.9.5 
.9=4 


1889 

;a 

isaa 
1887 


i855 
i85i 
i85o 
i85u 


i8i5 


,778 
1777 
1777 


174a 
174:1 
■74. 
1740 


IS 


SI 

1670 
.670 

■669 


.636 
rf35 
.635 
.634 
.634 


.60. 
1600 
1600 
■ 599 
.599 


3i 
3a 
33 
34 


35 

36 
37 
38 
3, 


196. 
■96- 
1959 


.9.4 
■ 9)3 
1951 


1886 
1886 

i885 

18S4 
1884 


1849 

fa 

.847 
.847 


181J 

iBiJ 

1810 


.77b 

■775 
■775 

'774 
1774 


1740 

il 

■ 737 


17"3 

1703 


1668 
1668 
.667 
.667 

1666 


.633 
i63a 
.63. 
.63. 


■ 598 
.598 

.5^6 


35 
36 

II 
39 


4o 
4i 

44 


1957 
1956 


J 9 JO 
1919 


1883 
1881 
1861 
1S81 


1846 
1846 
t845 
.844 
1844 


.809 

1808 
.807 


.77a 
1771 
■771 


1736 
1736 
.735 
.734 


1701 

■p 

1699 


i665 
.664 
.664 
1663 


i63o 
i63o 

SI 

.6ae 


15^5 
.5^ 
.5P 
.553 


4i 

4a 
43 
44 


45 

46 

47 

48 

49 


i9bi 
.953 
.9S4 

,953 


[91M 

■'■1 


1S80 


1843 
1841 
iB4i 
iB4i 


1806 

.8od 
i8o5 
j8o5 
.804 


1768 


.733 
1733 


'S? 
.697 

1697 

,656 
,6,6 


i66a 
.66. 
166. 
.66d 


1657 
l6a7 
i6a6 
j6s6 
i6s5 


.590 


45 
46 

% 
49 


5o 

Si 

59 

f53 
54 




1913 

19H 


■ B76 
1875 
.875 


1840 
.839 

.838 


i8o3 

|805 

1B03 
.Bo. 


>7t.7 
1766 
.7(56 
ITliS 
.765 


.730 


,693 


i66d 

.658 
.657 


.614 
1634 
.6>3 
i6a3 
.61= 


i589 

;a 

i588 
.587 


5o 
5i 

5a 
53 
54 


55' 
56 
57 
58 
59 


.9(8 


1911 
1911 
1910 
191.9 
.909 


■874 
.873 


.837 
■836 
.836 
.835 
.835 


1800 


.763 
.763 
iTGa 


il 


.69a 
.69. 
1690 
1690 


1057 
i656 
.555 
.655 
.654 


.6s. 
.6ao 
.630 
1C19 


.586 
.585 
i585 
.584 


55 
56 

S 

S, 


a. l°54' 


V53 


rsff 


1=57' 


rss- 


i°r,iy 


2° ly 


2° 1' 


a° » 


3= a- 


a= 4' 



TABLE XXH. I^B'-'u 
Proporlioual Lognrillims. 


B. 


A m 




A ffl 
T 7' 


if & 


h m 


A m 


A m 
2°]1' 


A «i 
2=12' 


A m 


k m 
2° 14' 


k m 


9, 
9 


3 

4 


.584 
iM3 
i5ea 
i58j 

.581 


.548 


.5.5 
.5.4 

i5i3 


.48. 
.460 

■I 


.447 
.446 
.446 
.445 
.445 


.4.1 
14.3 
.4.3 

141J 

.4.. 


.379 

[lit 
.3?8 


.347 

.346 
.346 

1345 
.345 


I3I4 

i3r3 
i3.J 

.313 


i=8> 
.=8. 
.38. 
1=80 
1=80 


,3^9 

1=48 
.347 


e 

B 


.58o 
i5ao 


]546 
i546 
,545 
i544 
1544 


\l',o 


.478 
'477 

IS 

1476 


.444 
■443 
■ 443 
.443 
.441 


■ 411 

Mill 
.409 


1377 

IS 

m 


.344 

IIS 

.343 
.343 


i3.. 
i3i. 
.3.0 
.3io 
1I09 


13 

.378 
.377 


1347 
.=45 
.346 
.345 
.345 


i4 

IT 
16 

18 

'9 


.5,8 
■ 577 

.576 


,543 
1543 
1 541 
i54j 
.54. 


l5n8 
l5o7 
1507 


.475 

.474 
■ 474 
.473 
.473 


.44. 
.44. 
.440 
.440 
.439 


.4oB 
.407 
.407 
.406 
.406 


,3,3 
,3,3 

I37» 


.34» 
.34. 

■ 34" 
i34o 

■ 33, 


IS 

.3o8 

.307 
.307 


.37S 
.376 
.375 
1=75 
.374 


■ 344 
1=43 
1343 

1=43 

1343 




.5,5 
i574 

■ 574 

■ 573 
i573 


.540 
1539 

III 


i5o6 
.5o5 
i5o4 
t5o4 


147' 
■47:' 
.47 > 
.470 
■470 


.438 
.438 
.437 
.437 
.436 


.4o5 
i4o4 
i4o4 
.4o3 
.4o3 


I^S 


■ 338 
.337 
.337 


.3o6 
i3o5 
.304 

■ 3o4 


.373 
1371 


1341 

i=4i 
■ 340 

is; 


'9 


11 
j4 


■ 571 

1570 
1570 


1 537 
.536 
i536 
i53S 


i5o3 
.5<>3 

l5o3 
l5o5 

i5o. 


.469 

\'^ 
.408 
.467 


■436 
.435 
■435 
■434 
.433 


.403 
i4oi 
■ 4oi 
.40. 
.400 


i368 
i367 
i367 


.335 
.335 
.334 
.334 


■3o3 

i3o3 

|303 
.303 

.3oi 


1370 
.3^ 


la 

■ 336 
.337 
1337 


33 

34 


16 

38 
19 


i567 
i567 


.534 
.534 
.533 
.53j 


l5cx) 
i5oo 
U99 

;l?2 


IS 

1465 
i4fi5 
.464 


■ 433 
.432 
.43a 
.43. 
■43 1 


13?S 
1397 


1366 
i355 
.365 
i364 


.333 
.333 
.333 

■ 333 

■ 33. 


l3oi 
i3a. 

■ 3oo 

i;s 


.368 
1368 
.367 
1=67 
.366 


1335 
■ =35 
.334 

1=34 


36 

ad 

39 


*) 
3i 

39 

33 

34 


i566 
i566 
i5M 
i565 
.564 


.531 
.53i 
.530 
.530 


1496 

.4»6 
i4,S 


.463 
.463 
i4Gi 
1461 


.43(1 
.4>9 

tl 
■428 


'397 
.396 
i3^ 

.394 


.363 
.363 
.36= 
.363 
.36 1 


.33. 
.330 
1339 


.=98 
.397 
■=97 

■=96 


.366 
.365 
.364 
.364 
1363 


.333 

.=33 
.333 
■ 33. 


3| 

33 

33 
34 


35 
36 

U 

3? 


1563 
[563 
i56i 
i56i 


;gi 

.5:18 
i5a7 

.527 


l4,i 

.495 
.4?3 


.461 
.460 
.460 
.459 
1459 


i4J7 
■ 4=7 
i4a6 
■4=6 
.435 


.394 
,353 
.353 


.36, 
.360 
.360 
.359 
■355 


.3=7 

IS 

■ 336 


1395 
.=95 
■ 394 
■=94 

H93 


.363 

136 = 
136. 
136. 


.33. 

.33o 
l33o 

1=39 


36 
37 

39 


t. 

43 
44 


i56o 
.559 


iS]6 
i5a5 
i5a4 
.5j4 


1493 
i49t 
.49. 


.458 
.458 

IS 

.456 


i4=4 
.434 
i4j3 
.4j3 

.4=3 




.358 
i357 
.357 
i356 
.356 


■ 3=5 
.335 
.3=4 
.333 
.3=3 


.=93 
1=9= 
1=9. 
■=91 
.390 


.360 

1360 

■a 


ii 

1936 


4i> 
4i 
4= 
43 
44 


% 

4i 
49. 

49 


.558 

i557 
.556 
1556 
.555 


.5i3 
.533 

.5ji 


,489 
III 

1487 

1487 


1455 
1454 


.431 
1431 
l43I 

1430 
14.9 


.388 
.387 

.38; 

.386 


.355 
.354 
.354 
1353 


.33 = 
.3 = 3 
.33. 

.3=1 

l330 


1=88 


.356 
.i56 
.355 


13=5 
13=4 


46 
49 


bo 
5i 
5= 
53 
54 


1555 
.554 
1554 
i553 
i553 


.5ao 
i5)o 
.5,9 
i5r9 
-5ifi 


.486 
.486 
i4B5 
i485 
.484 


,45. 

.45. 
145. 
.45. 
.45<> 


.4.9 

i4ie 
.418 

.4.7 
1417 


.385 
.384 
i384 
.383 


i35j 
.35. 
.35. 
.35o 


.3io 
i3i9 

lill 

.317 


1=87 
■ 386 
.385 
.385 


.354 

1354 

1353 
1353 


i==3 

■ 353 


5. 
5= 

53 
54 


u 

5g 


.55i 
.551 
.55o 
i55o 


.5,7 
i5i6 
■ 5i6 
i5(5 


.483 
1483 
i48a 


i45o 

■ 449 

IS 

■ 447 


.4.6 
i4i() 
.4.5 
■4.4 
i4.4 


.383 

.38a 
.381 
.38i 


.350 
.349 

1^8 

.348 


■ 3.6 
i3r6 
13,5 
i3i5 


.=84 
.=84 

1383 
1383 
1383 


1353 

1=5. 
i35o 
. = 50 


1319 

1:1? 

.318 


55 
56 
57 
58 
5, 


S. 


2° 5- 


2° & 


2" 7' 


a= ef 


2= ff 


yic 


2° 11' 


2=12' 


2°13' 


3° 14' 


2° IS 


8. 



m 



'■"B^'-t-i] TABLE XXIL 

Proportional Logarithms, 


S. 


2°ltf 


2°l^' 


h >n 


2° IS- 


2° 20- 


2° 21' 


A m 

2°^ 


h m 

2° 23' 


iTM 


k m 
2° 2? 


k m 
2«26' 


B. 


3 
4 
5 
6 

6 
9 


IJ17 

1316 
1316 
12l5 


1)85 
..fi5 
.184 
1184 
iiB3 


■ i53 
ii53 

■ l53 
..52 


[[11 


.09. 
1091 
1090 


io6u 
1060 


1039 
.038 


0999 
0998 


0909 

0968 
0967 


0939 

n 

0937 


0909 

0908 
0907 


3 

4 
__. 

6 

8 

-^ 

\l 
•4 
i5 
16 

\l 
'9 


.314 
1314 
13l3 
I3l3 


1183 

.iB. 
1181 


1.5. 

.i5q 
..5o 
"49 


1119 

11.8 


.088 
1087 
1087 


iu58 
.n57 

[^ 

io56 


1037 

Ioa6 
1036 

1035 


•997 

0996 
0996 

0995 
0995 


0967 
0^ 
0966 
0965 
0965 


0937 

0936 
0936 

0035 
0^35 


0906 


!3 

14 


',"1 


iiBo 
1180 
1179 


..48 
1.47 
■ ■47 


...6 
M16 
11.5 


1086 
1066 

i<i85 
1085 
1084 


io55 
io55 
io54 
1054 
io53 


1034 
ioa4 
10=3 
ioa3 


0994 

0994 
0993 
0993 
099a 


^3 
0953 


0934 
0934 
0933 
0933 
093a 


0904 
0904 

^3 
0903 


i6 


.309 
.308 


1.78 

"77 

ii 


1145 
1.46 
1.45 
1.45 

"44 


1.15 

II. 4 
iii3 
iii3 


1083 
io83 
To8a 
10S2 


1053 
io53 
.o5. 
.q5i 


'S 


0993 
0991 

■W 
0990 


0961 
0960 


093, 
093, 
0931 
0930 
0930 


0902 
0901 
0901 


i3 

3d 


I3(l6 
1305 
I305 


M75 

"74 

..74 

1173 
1173 


1.43 
1143 
1143 
1145 
ii4i 


iiii 


.08, 
1081 
.080 
.080 
1079 


.o5o 
.049 


10.9 
.o.B 


09II9 

0^8 
0987 


0959 

D958 
0957 


0939 

0928 
0938 
09J7 


0899 
0897 


23 

34 


38 


iao4 
im4 

I303 


1 173 


ii4i 
1140 
ii4o 


1.09 

..08 


■079 
107B 
1078 


.048 
.047 
1047 
1046 
io46 


1016 
10.6 
ioi5 


0987 
D986 
0986 
0985 
0985 


0956 
0955 
0955 


0937 
0936 
0936 


0897 
0S96 
0696 
0895 

o8?5 


26 

3 


30 
3i 

33 

33 
34 
33 
36 
37 
38 
39 
4o 
4" 
4> 
43 
44 

46 
47 
48 
49 


"99 




..38 
..37 
..37 
1.36 


1.06 

iio5 
iio5 


■076 
.075 
.075 
1074 
1074 


1045 
1045 
1044 
1044 
.043 


I0I4 
.0.4 
10.3 
10.3 


0984 
0984 
0983 
0983 
0983 


0954 
D954 
0953 
0953 
0953 


0934 
0924 
0923 

0923 


0894 
0894 
0893 
0893 
089a 


3i 
33 
34 


ii 

■ 197 
l.p7 


..67 

1.67 

ii66 
.165 
..65 


1.35 
1.35 
1.34 
1.34 


,104 
i.o4 
i.o3 
iio3 


.073 

1071 
1073 


1043 
1043 

1042 

io4i 
104. 


ii 


0983 
098. 
098. 
0980 
0980 


09ba 
095. 
0951 
0950 
0950 


0922 
09a I 
0931 


^9| 

0890 
0B90 


36 
37 
38 
39 


M96 

M94 


.154 
ii64 
ii63 
ii63 
1161 


1.33 

ll33 

Ii3i 
■ i3i 
ii3i 


\\z 


1070 
1070 
1069 
106.) 


ii 


.□09 

IOCS 


0979 

097S 
0977 


0949 

0948 
0947 


0919 
0919 
0918 
0918 
0917 


0889 

d 

0888 
0887 


4o 
4. 

43 

43 
44 

46 

47 

48 
49 


,,93 
.193 
1.93 
1.93 
1.9. 


1163 
1161 
1161 
1160 
1160 


..3o 
li3o 
..39 

Wit 


.099 


10C8 
1068 
1067 
1067 

io65 


.037 
.037 
io36 
1036 
io35 


1006 
ioo5 
.oo5 


0976 
0976 
0975 
0975 


0947 
0946 
0946 
□945 
0945 


0917 
0916 
0916 
09,5 


0886 
o885 
1.885 


5o 
5i 
5a 
53 
54 


.[9. 

1190 


11 

1158 
1.57 


1126 

1136 


1097 

1095 

■°9* 


1065 
io65 
io64 
1064 


io35 
1034 
io34 
1033 
io33 


1Q04 

1004 
.oo3 
1003 


0974 
0974 
0973 
0973 
097a 


0944 
0^44 
0943 
0943 
094a 


0914 
09.4 
09,3 
09.3 
0913 


0884 
0884 
o883 
oSB3 
(JiB3 


50 
5. 

53 

53 
54 

IT 

50 
57 
58 
J?- 
S. 


55 
56 

11 

5q 


..Sg 
11B7 


1.57 
ii56 
ii56 
1155 
1.54 


1115 

1155 
1134 
MS4 


1094 

.092 
.09a 


io63 
[o6a 
1063 


.o3a 
io3. 
.03. 
.o3o 


1™ 


0973 
0971 
097. 
0970 
0970 


0943 
0941 
0941 
0940 
0940 


0911 
09.1 
0911 

09T0 
09JO 


0883 
088a 

0880 


S. 


2= Iff 


a=17' 


2=18' 


2° Iff 


2=acy 


2" 21' 


2° 22' 


2°a3' 


2=24' 


2°25' 


2=26- 



r 


R 


^^ 






I 


F 






TABLE XXII. ["^i" 










Proportional Logaiilhms. 




a. 


A m 


h m 


h n 


ft 7n 1 A n 


A m 


h m 


A «i 


A m 


A m 


A m 


s. 


L 


IPST' 


2° a* 


2=3lf 


T3iy 


2° 31' 


2" a* 


2°SI' 


2=34' 


a^ss 


2°3(C 


2=37' 




-^BsT 


^Sssr 


oe>i 


079a 


U763 


0734 


-^^ 


067B 


0649 


"^6^ 


0594 






OB79 


o85o 


oSio 




oTfi-j 


0734 




0677 


064I 


06a 1 


0593 






H 




S;? 


0849 


u8]o 


0791 


076a 


0733 




0677 


063 1 


0593 






■ 


3 


ffl 


0819 


0790 


0763 


0733 


0704 




0648 


o6ao 


059a 


3 




i 


4 


0878 


0819 


0790 


076 [ 


073a 


0704 


0676 


0648 


0630 


0593 


4 




5 


oBt7 


o848 


0818 


0789 


076, 


073a 


0703 


0675 


0647 


0619 


0591 


5 


■ 


6 


0877 


0847 


0818 


si? 


0760 


073 1 


0703 


0&75 


0647 


ofiio 
06-6 


0591 


6 








0B76 


0847 


0817 


0760 


073. 


O7o3 


0&74 


o646 


0591 


7 




■ 


8 


0876 


0846 


08.7 


0788 


0759 


0730 




0&74 


o646 


o6[8 


05^ 


6 




1 


9 




0846 


0816 


0787 


075^ 


0730 


0703 


0673 


0645 


o6r7 


0^ 


9 






"3b^ 


0845 


08.6 


■S^bT 


0758 


0730 




0673 


0645 


"^677 


-^58^ 




■ 




0874 


0B45 


08(6 




0758 


0729 




067a 


0644 


0616 


SSI 






f 




0874 


0844 


o8i5 


0786 


0757 


0716 

0738 


0700 


0&7a 


0644 


oflf6 








i3 


0873 


0844 


o8i5 


0786 


0757 


0700 


o&7( 


o643 


o6r5 


o588 


i3 






i4 


0873 


0841 


0814 


0785 


0756 


o^aS 


0699 


06;. 


0643 


o6i5 


o587 


i4 




|5 


-^FT 


0843 


oBU 


0785 


07 56 




sn 


0670 


o64a 


0615 


o5B7 


i5 




i6 


cfl7» 


o84a 


081 3 


0784 


075S 


0717 


0670 


o64a 


0614 


o586 


16 






IT 


087. 


o84j 


08,3 


078-4 


0755 


0716 


0698 


0670 


o64i 


0614 


o58e 








I^ 


087. 


0641 


o8t3 


0783 


0754 




0697 


0669 


o64i 


o6i3 


o585 


18 






■9 


t«70 


084) 


o8i» 


0783 


0754 
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97705 
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98383 


.9613 


98056 
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17937 


96378 


.9651 


98d5o 


3i36o 


'^ 


i3o6j 


97304 


34756 


4o 
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983,3 


19680 


9B044 


31388 
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97398 


34784 
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^^ 
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97680 
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97391 
97184 
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96873 


38 
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i3 
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98361 


19737 
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97673 


33i46 


14841 
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31474 
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4 
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9803. 
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97661 
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97371 


34897 
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98347 
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97655 
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97364 
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96844 
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i3 


»7 
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97648 
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97357 


14954 


96837 


33 
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i3 


a8 
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98004 
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34983 
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33 
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lA 


"9 
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97636 
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3i 
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3i 
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19937 
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97337 
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F 
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97987 
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33373 


97i3o 
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96807 




i5 


33 
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97981 




976.7 


3340. 


97333 


35094 


96600 
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i6 
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34 
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98310 
983o4 
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97975 


vS 
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35i5i 
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36 


3 
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35 
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98399 


=3 


11786 


97598 
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97303 
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37 


[B395 


98294 
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97591 


335i4 


97196 
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34 

i3 
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784^ 


9B588 


1^736 


9795^ 


7TB43 


97585 


13543 


97189 


35i35 








38 


i845i 


98283 
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97946 


31S71 


97579 


=3571 


97183 


i5i63 


96756 












'9 
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9B377 


10193 


97940 
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97573 


13599 


97176 


3539. 


96749 










1? 


4o 


;ssi 


98171 




979W 


97566 


13637 


97169 


15330 


96743 










■9 


4< 


98367 
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97918 


31956 


9j56o 


33656 


9716a 


15348 


96734 
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43 
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9816. 


'°^79 
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1^ 


97553 


33684 


97i55 


35376 


96737 
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97916 




97547 


3371a 


97148 


i54o4 


96719 






44 
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98j5o 


ao336 


97910 


3104l 


9754. 


33740 


97.41 


35431 


967.3 
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45 


iS65a 


98145 


10364 




11070 


97534 


33769 


97'34 


a546o 


96705 


i5 










46 


18681 


^340 


10393 


31098 


97538 


33797 


97.37 


35488 


96697 
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47 


,87.0 


9B.34 


ao4ii 




97531 


13825 


97 1 30 


i55i6 


^. 


i3 








^ 


48 
49 


18738 


98119 


ao45o 




11155 


975 1 5 


33853 


97113 


35545 


-11 


-J- 




18767 


98113 


30478 


97881 


lITay 


97508 


33881 


97106 


15573 


96675 




iJ 


5o 


■8795 


98S18 








97503 


139,0 


97100 


35601 


96667 










a4 
=4 


5i 
5> 


18851 


t^ 


10535 
10563 


«8^ 


31l40 

13168 




13938 
33966 


?x 


15639 
3565? 


96660 
96653 


I 
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35 


53 


[8831 


$,„ 


IQ591 


97857 


33397 


33^95 




15685 


96645 










a5 


54 


189.0 


■<1,9« 
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97B51 


ii3i5 


97476 


34oi3 


97073 


95713 


96638 


6 
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18938 


u. 


10649 


97845 


7^353 


97470 


34o5i 


97065 


35741 


966311 




36 


56 


.8967 


30677 


97830 


11383 


97463 
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97058 


S^ 


96633 
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57 


.8995 


98.79 


10706 


9783S 


13410 


97457 


9705. 


96615 
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'7 


58 


.90.4 


98174 


30734 


97837 


11438 


97450 


14.36 


97044 


358i6 


9660B 










3S 


59 


19055 


98.68 


10763 


^7831 


33467 


I7444 


34164 


97037 


35854 
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97815 
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97437 


14193 
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35863 
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a. sine. 
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39165 


95633 


30939 


&' 


33584 
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96578 
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956,3 


30957 


316.3 


94533 






3 


j59(^ 
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3764B 


96.03 


3933. 


956o5 


3098J 


95079 


33639 


945i3 


U 1 
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■ 


I 


5 


»5994 
16053 


96563 
06455 


37676 
»77o4 


?^ 


3934B 
39376 
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376.3 

3io4o 


95070 

9506. 


3166? 
33694 


915,4 
945o4 


I 


3 


6 


a5o5. 


96547 


^7731 


9607a 


39404 


95579 


3.068 


95o5i 


Si^ii 


^95 
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7 


56079 


ybb4o 


17759 


96070 


39433 


9557, 


3,095 


95043 


33749 


94485 




4 


8 


»6io7 


96533 


37787 


96063 


39460 


95563 


3iii3 


95o33 


33777 


94476 


5i 8 




i 


9 


i6i35 


965)4 


37815 


96054 


39487 


95554 


3.i5[ 


95014 


33804 


94466 


5i 8 




5 




i6<G3 


96^,7 


37843 


96046 


195,5 


95545 


3.. 78 


^50, 5 


33631 


94457 


5o 8 
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96509 


37871 


96037 


39543 


95536 
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95006 


32859 


94447 
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IT 


"^"9 


965oa 


'7899 


96019 




95538 


3,333 
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$4438 


a6j47 


& 


37937 


9601. 


3^6?^ 


955.9 


"3,36, 




319,4 


94428 


47 7 




6 


i4 


J6375 


37955 


960,3 


955.T 


\n^ 


94979 


33943 


94418 


46 7 




7 


iS 
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S^79 


^7983 


96005 


19654 


955o3 


94970 


33569 


94409 


45 7 






i6 


a633l 


9647- 


38011 


&l 


39681 


iix 


3,344 


9496, 


33997 


94399 


44 7 
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16359 


96463 


18039 


39710 


3,371 


^?53 


336i.4 


943yO 
94360 


43 6 


■ 


8 
9 


i8 
'9 


a6387 


96456 


38067 


959»i 


39737 


95476 


3,399 


94^43 


33o5, 


43 6 
4, 6 


l64i5 




J8095 


?5F 


19765 


95467 


3.437 


94933 


33079 
33106 


94370 
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36443 


96440 


36113 


9i9« 


=9793 


95459 


3,454 


94934 


9436. 


40 6 
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=647. 


96433 


38i5u 


9S956 


3983, 


95450 




949.5 


33,34 


9435. 
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365oo 


96.135 


38178 


95948 


l^n 


9544, 


3,5io 




33,6, 


94341 






a3 


36538 


964.7 


38106 


95S« 


95433 


3,537 


33,89 


94333 


37 6 


■ 


If 


M 
^ 


36556 


96410 


18334 


955JI 


39904 


95414 


3i565 


33i,6 


94313 


35 5 
35" — 


365B4 


96401 


18163 


95933 


39931 


954.5 


31593 


^48^ 


33344 


943i3 






36 


i66[3 


& 


38190 


959.5 


19^ 


95407 


3.6;o 


94869 


3337, 


943o3 


34 5 








36O40 


i83ie 


S 


19987 


$x 


3,648 


94860 


33398 


^t 


33 5 




i3 


iS 


3661)8 


96379 


38146 


366,5 


3,675 


9485, 


33336 






i3 


'9 


36O96 


^37T 


38374 


;rx 


3oo43 


05386 


3,703 


94843 


33353 


9^i74 


3i 5 


1 


i4 


36 

rr 


367M 


96363 


38401 


3007, 


9S371 


3,73o 


94B32 


3338, 


9-l'64 


3o 5 


36753 


96355 


784^ 


95874 


Jo09« 


95363 


31758 


94833 


33406 


91=54 




i4 


3i 


36780 


96347 


3S457 


95865 


3onO 


95354 


31786 


94814 


33436 


94345 




i5 


33 


36808 


96340 


38485 


95857 


3oi54 


95345 


3,8,3 


948o5 


33463 


94335 






i5 


34 


36836 


96333 


385i3 


95849 


3oiB3 


95337 


3.84, 


94795 


33490 


64335 


36 4 




i6 


35 


36854 


96334 


38541 


9584; 


3o309 


9533a 


3,868 


94786 


335^ 


94i,5 


35 4 


■ 


i6 


36 
3? 


36893 


96316 


38569 


95831 


30337 


953,9 


3.896 


94777 


33545 


94306 


34 4 




963u8 


18597 


95834 


30365 


W7? 


3.923 


94768 


33573 


S;g 






38 


36948 


963o[ 


38635 


95816 


30393 


95301 


31951 


94758 


33600 






iB 


39 




963^ 


38653 


95807 


3o3lo 


& 


3,979 


9J749 


33637 


94,76 






i8 


Z 


37^ 


38680 


95799 


3o348 


3i6o6 


94746 


33655 


94167 




■' 


i8 


4> 


^7033 


96377 


38708 


9579. 


30376 


95175 


32o34 


94730 


33683 


94.57 




■ 


'9 


4= 
43- 




96369 


3B736 


957S3 


3o4o3 


95166 


3306, 


94721 


337.0 


94.47 


^^^aF 


9636 [ 


38764 


9^774 


3.-43. 


95=57 


S 


94713 


33737 


94,37 






44 


37.16 


96153 


=8793 


95766 


30459 
3o486 


95348 


rfTOi 


33764 


94.37 








45 


37144 


96346 


38830 


95757 


95340 


31144 




33793 


941.8 








46 


37173 


96338 


38847 


95749 


3o5,4 


9533. 


33171 


338T9 


94.08 








47 


37300 


96330 


38875 


95740 


3o543 


95133 


33199 


14674 


33846 








IT 


48 
49 


37328 


5*313 


38903 


95733 


3o570 


953.3 


33337 


94665 


33874 


if ^ 


37356 


w^ 


38931 


957=4 


30597 


95304 




CJ4656 


33901 


94078 




33 


56 


37384 


96306 


38959 


957.5 


30635 


&l 


33382 


94646 


11^ 


94068 






>3 


5. 


37313 


96198 


38987 


95707 


3o653 


33309 


94637 


94o58 


1 \ 




i3 


53 


37340 


& 


392,5 


^5698 


30680 


95,77 


3=33? 


54627 


33983 


94049 




34 


53 


37368 


i;o43 


& 


30708 


95.68 


3=364 


946.8 


340,, 


94o3| 


7 ' 


w 


a4 


54 

■55- 


37396 


96x74 


39070 


30736 


95.59 


33393 


il46o9 


34o38 


94039 


6 1 
5 I 


37434 


96166 


39098 


95673 


3o763 


95.50 


334,9 


?4599 


34o65 


940,9 




3S 


56 


37453 


96158 


39136 


95664 


3079, 


95.43 


33447 


a 


34093 


94009 


4 1 




a6 


57 




96150 


39,54 


95656 


308,9 


95.33 


33474 


34,30 


|3?2| 


3 




i6 


58 


375oB 


96U= 


i^iBi 


95647 


30846 


95,34 


335oi b457. 34.47 






37 


59 


37536 


96134 


39309 


95639 


30874 


95„5 


33559 9456, 34175 


93979 




L 


N 




37564 


96136 


3^33? 


95636 


30903 


95,06 


33557 94553 34101 


93965 


M 


N. ™s. 


V.sinc, .N. fos.l 


M.Etaa. \. Do.,| 


f.sine. 


v. COS. N. sine. 
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N.sidB- 


74° 1 73= 1 72= 1 


71° 
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N. COS. 
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93969 


35837 


93358 


3^467 
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40674 
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34«9 


93959 
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g3348 


37488 


91707 


39.00 


f^ 
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34»57 


93949 


3589. 


93337 


375,5 


v^^ 


39,37 


40737 


g.33. 










3 


34584 


93935 


35918 


93317 


37541 


39,53 


930,6 


40753 


9.3,9 


57 










4 


343 m 


93939 


35945 


933.6 


37569 
37595 


91675 


39.80 


93005 


40780 


9.307 


56 










5 


34339 
34366 


93919 


35973 


93306 


91664 


39107 


9'9^ 


40806 


9,305 


55 








3 
3 


-^ 


93909 


36600 


93595 


37655 


91653 


39134 


4o833 


91363 


54 
"53 


~ 




34393 


?», 


36017 


93385 


37649 
37676 


91641 


39160 


9,971 




9.373 




4 


8 


344^; 


36o54 


93174 


9j63, 


39387 


?;S? 


40886 


9,360 


53 








4 


9 


3444B 


93879 


3808. 


93i64 


37703 


91610 


393,4 


409.3 


9^548 


5. 


9 






5 




34475 


93869 


3fl.o8 


93353 


37730 


B 


3934. 


9,936 


1^ 




5o 


9 






5 




345o3 


93859 


36,35 


93j43 


37757 


39367 


9,935 


91314 
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'~6 


ly 


34530 


93B49_ 


36.65 


93535 


37784 


39394 


9,914 


4099= 




9 

1 




34557 


93839 


367^ 


93155 


378,, 


93576 


3^4^ 


'X, 


4.0.9 
41045 






6 


i4 


345S4 


938 J9 


355,7 


931 M 


37838 


95565 


39448 




46 








i5 


34613 


938.9 


36544 


93301 


37865 


95554 


39474 


it& 


41071 




45 


6 








[6 


34639 


93809 


3617. 


$z 


37893 


93543 


3950, 


41098 




44 


8 










346firi 


93799 


36598 


379,9 


91531 


3o5i8 


OIB56 


41155 


91,55 


43 


8 






9 


'" 


3J'H;i,v"fTS9 


36355 


93,69 


37^6 


93 5i. 


39555 


»■'■« 


4. .5, 


91,40 


41 
41 


8 




36353 


93,37 


37973 


935,0 


3^587 


9[S33 


4.178 


9.. 18 
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l4-^:i vl7^9 


36379 
364o6 


"Si 


VM 


39608 
39635 


?1«" 


4i3o4 
4i53. 


9.. .6 
9,104 


4o 


7 










3^8o3 


9J748 


36434 


93.17 


38053 


95477 


3966, 


i;?i? 


4,557 


''X 










33 


348 3o 


93738 


3646. 


93,16 


38o8o 


95466 


39688 


4,384 


37 


7 






^ 


'4 
a5 


34857 


937=8 


36488 


93,06 




91455 


397,5 


9,775 


4,3io 


91068 


36 


~6" 




34884 


937.8 


16575 


?s 


387T4- 


9^44 


3^^ 


91764 


4.337 


g,Q56 






i6 


34911 


93708 


36545 


38,6, 


91435 


39768 


91755 


4,363 


9.044 


34 


6 






la 


38 


ti5S 


?ss 


S, 


93074 

93o63 


38,88 
38li5 


9143. 
914,0 


gS 


9' 74. 
9,759 
9,718 


4,390 

4i4i6 


910JO 


33 
3a 


6 

e 






i3 




34993 


93677 


366i3 


93o53 


3834. 


93388 


39848 


4T443 




3. 
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i4 
i4 


3o 
3i 


35^1 


93667 


3665o 


93o4i 


38568 


39875 


9,706 


41469 
4.496 


90996 


3o 


6 
5 




35d4B 


93657 


166^ 


93o3i 


38395 


9'^^ 


39905 


1;^ 


909S4 




14 


3i 


35075 


93647 


36704 




38353 


93366 


39918 


4,5ii 


90971 


5 






15 


33 


35.02 


93637 


3673. 


930,0 


38376 


93355 


39955 


9r67. 


41 Mg 


90960 


°z 


5 






i5 


34 


~35i3o 


936^6 


36758 


V-,^. 


91343 


39981 


9,66a 


4.575 


90948 


36 


5 






i6 


35 


35.57 


93616 


36-85 


384.^3 


9i33i 


40008 


9,648 


4.601 


90935 


55 


5 






i6 
"7 


36 


35 .84 


9V,./, 






913 11 


4oo35 


9,636 


4,618 


90954 


=4 


4 

4 






953,0 


40063 


91635 


47G55' 


900,1 






38 


35a6^ 


935ti-, 






v:^-, 


4of«8 


916,3 


4,68. 


90S09 




4 






iS 


39 


93''-.'; 






401.5 




4,707 
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58 


5.454 


85747 


53943 


84836 


544T5 


5587. 


B1936 


57310 


81,49 










=5 


59 


5.479 


85731 


53567 


64830 


54440 


55895 


B1910 


57334 


8io3^ 










— 


66 


5.5o4 


857.7 


53991 


848o5 


54464 


63867 


559.9 


83904 


57356 


81915 


"m~ 


— 




N. CO.. 


N. siae. 


N. CDI. 


K.sine. 


N. cm. 


N. Bine. 


N. COS. 


N, tine. 


N. COS. 


\. sine. 








59° 


58. 


57. 


56- 


55° 








B«: 




. 



TABLE XXIV- [i-s''i67 


Ol' Nalurol Sines. 


S3 




35= 


ar 


37- 


38" 


39= 




18 


M 


N.sina. 


N. coi- 


N. lipe. 


N. COS. 


N.nino 


^. «s. 


N. >mc 


N. COS. 


N.«i« 


Pi, c«. 






573M 


nil 


S8779 


8^5 


60181 


79864 


6,566 


78801 


61933 


7771 5 


fo" 


"^S" 






5738, 


588oa 


6oio5 


79846 


6i58G 


78783 


63955 


77696 


i2 








5740S 


58836 


80867 


60118 


798a9 


6.6.3 


78765 


63977 








3 


574'9 


8.865 


5887? 


8o85o 


6oa5i 


798'. 


6i635 


78747 


63ooo 


??6fc 


57 






4 


57455 


8 1848 


8o833 


60174 


7y793 


6,658 


78719 


63013 


77641 


56 






5 


57-177 


818J1 


58896 


80816 


6039S 




61661 


7871T 


63o45 


77633 


55 




T 


e 

7 


575i; 


8i8i5 


58910 


80799 


6o35i 


IVi^ 


61704 


78694 


63o68 


77605 


54 
53 


-1 


57514 


wt 


58943 


80781 


60344 


79741 


6.736 


78676 


63090 


77586 


3 


8 


57^48 


58967 


80765 


60367 


79753 


6.749 


78658 


63ii3 


77568 


5i 




3 




5757» 


8,765 


58990 


80748 


Go390 


79706 


61773 


78640 


63i35 


77550 


5i 




4 




57596 


8c;48 


59ST4 


80730 


604.4 


79688 


61795 


78611 


63.58 


7753, 


5o 




4 




57619 
57643 


8173, 


59037 


8d7i3 


60437 


7967. 


61818 


76604 


63i8o 


775.3 


% 

47 




S 
-T 


71 


81714 


55061 


80696 


6o46o 


79653 


6i84i 


78586 
78568' 


633o3 


77494 
77476 


-Ji 


57667 


Sf 


59.184 


B0679 


6o483 


79635 


6.864 


63135 


5 


i4 


57691 


59108 


80663 


6o5o6 


796.8 


61887 


78550 


63348 


77458 


46 




6 


■ 5 


577T5 


B1664 


59.31 


80644 


60519 
60553 


79600 


61909 


78531 


6337. 


77439 


45 




6 


iG 


57738 


8.647 


59.54 


B0637 


79583 


6193a 


785,4 


63393 


7741; 


44 








5776. 


8i63i 


59178 


Bo6,o 


60576 


79565 


6ip55 


7B496 


633,6 


77401 


43 




~ 


Is 

'9 


577B6 


8,6,4 


5?aoi 


80593 


60599 


79547 


61978 


78478 


6333B 


77384 


4a 


-^ 


5^87^ 


i;lK 


■s^ 


8^5^ 


6061a 


79530 


6aoo, 


78460 


6336, 


77366 


8 




57833 


59148 


8o558 


60645 


7951 a 


63oa4 


7B44a 


63383 


77347 


4o 




e 




57857 


Bi563 


%^T> 


8o54i 


60668 


79494 


63o46 


76414 


634o6 


77339 


S 




8 




5788.' 


81 546 


59195 


80534 


6069. 


79477 


63069 


78405 


53438 


773.0 




9 


i3 


57904 


8.53o 


593T8 


8o5o7 


607,4 


79459 


63091 


78387 


6i45i 


77391 


37 




_?. 


IS 


579'8 


8.5.3 


5934a 


80489 


60738 


7944. 


6aii5 


78369 


6:i.t73 




36 
IT 


-ff 


5795a 


8.496 


59365 


8047a 


60761 


794a4 


63138 


78357 


■77^57 




a6 


57^76 


81479 


59389 


80455 


60784 


79406 


63160 


78333 


635 1 a 


77^36 


34 






17 


\^ 


8.46a 


594.3 


8o438 


60807 


79388 


6a] 83 


783,5 


63540 


771.8 


33 






j8 


81445 


5S436 


8o4ao 


6o83o 


79371 


63306 


78397 


63563 


]V.V. 


3i 






'9 


58o47 


8i4a8 


5^59 


8o4o3 


6o853 


79353 


63339 


78a?; 


63585 


3i 




77 


35 
IT 


58070 


ei4ia 


5948a 




60876 


79335 


6aa5i 


78361 


636o8 


77163 


3o 

3 


9 
% 


la^ir 


8,395 


59506 


8o36B 


60899 


79318 


63374 


78343 


63630 


77 '44 




3a 


58ii8 


81378 


59539 


Bo35i 


60933 


79300 


6a397 


78315 


63653 


771 a5 




33 


58r4. 


8i36i 


59553 


8o334 


60945 


79183 


6a33o 


78106 


63675 


77107 


37 


b 




34 


58i65 


81 344 


59576 


8o3i6 


6096B 


79=64 


6a34i 


78188 


63608 


77086 


16 


a 




35 


58189 


81357 


59599 


t:,u 


60991 


79347 


63365 


78170 


63^50 


77070 


as 


a 


-^ 


36 
"37 


S8a>i 


8i3.o 


5^?J 


6^615 


79"9 


6a388 


78,51 


6374> 


77o5. 


14 

13 


-|- 


58336 


8.193 


59646 


80164 


6io38 


79a 1, 


6.4,, 


78 134 


63765 


77033 






S8ieo 


8ia?6 


'm 


8oa47 


61061 


79193 


61433 


78116 


63787 


77014 


13 






39 


S8i83 


8ia5o 


8o33o 


61084 


79176 


6a456 


7809B 


638io 


76996 








40 


58307 


8.a4i 


sjy'e 


8oa,3 


61107 


79158 


63479 


78079 


63833 


'&, 








4i 


5833o 


8iaa5 


^ 


80.95 


6ii3o 


79,40 


6a5oa 


78061 


63854 


1 




"^ 


4j 
43 


58354 


8. ,08 


80178 


6ii53 


791 a 3 


6a534 


78043 


63877 


Tfiri 




58378 


81,9, 


59786 


80160 


61176 


79">5 


6a547 


78035 


63899 


76951 








44 


58401 


81174 


59809 


80143 


6:199 


79087 


63570 


78007 


639aa 


s 


■6 






45 


584j5 


8.157 


59833 


8o,i5 


e.ai! 


79069 


61593 


7798B 


63944 


i5 






46 


58449 


8.. 40 


59856 


80108 


61345 


7905. 


6a6,5 


77970 


63966 


76866 


■4 






47 


5847a 


8. .33 


59879 


8009, 


6ia68 


79033 


6363B 


7795' 


63989 


76847 


i3 




^ 


48 
49 


5H496 


8iro6 


59903 


80073 


6.39. 


79016 


61660 


77934 


642i; 


76818 


~ 


T 


"5857^ 


81089 


59936 


80056 


6,3,4 


^» 


6^681 


770,6 
77897- 


64o33 


^687^ 




56 


58543 




59949 


8oo36 


61337 


63706 


64o56 


7679- 








5i 


58567 


8io55 


5997a 


800a 1 


6i36o 


7896a 


6a7a8 


77879 


64078 


76771 


% 






51 


58500 


8io38 


5^5 


8ooo3 


6,383 


78944 


6375, 


7786. 


64100 


7&754 






53 


5&6T4 


Sioai 




799S6 


6,406 


78936 


63774 


77843 


64113 


76735 


7 




77 


54 


58637 


8,oo4 


6oo4a 


7996B 


61439 


7890B 


61796 


77814 


64145 


767-7 


6 
5 


~ 


5866, 


S0987 


65^65" 


79951 


6145, 


78891 


638,9 


77806 


64167 


76698 




56 


58684 


80970 


60089 


79934 


6,474 


78873 


63841 


77788 


64190 




4 






57 


58708 


80953 


60,13 




61497 


78855 


6a864 


77769 


643,1 


?666? 


3 






58 


58731 


80936 


fior35 


6i53o 


78837 


61887 


7775, 


64134 


76643 








59 


5B755 




6o,58 




6,543 


78819 


63909 


77733 


64 156 


76633 






- 


60 


58779 


8090a 


60183 


79864 


6.565 




Si^sl 


77715 


64379 


76604 







N. BOS 


N.sine. 


N. COB 


krinc. 


N. cos 


N.aioe. 


X. ro9 


N.slne. 


N. COS. 


N.sine. 


i 


- 


54° 


53= 


53= 


51= 


■w 



Pt-'m TABLE XXIV. 


Of Natural Sines. 


p>,.p. 


M 


40" 


4. 


42= 


43. 


44- 


60 


19 

19 


■v. sine. 


V, ms. 


N. .inc. 


N. COS. 


N- sine. 


^. COB. 


N.sino. 


N. COS. 




N. tm. 


64^79 


766(14 


656<i6 


7547- 


66913 


743.4 


68100 


73135 


69466 


^7^4 






643oi 


765Sf. 


656^3 


7545a 


66935 


74395 


58aa. 


73.16 


69487 


7.914 


5o 


\l 






64333 


76567 


65C'w 


75433 


66956 


74=76 


68a4i 


73096 


69508 


7.694 


56 




3 


64346 


765,1H 


6567a 


75414 


66978 


74a55 


68a64 


73076 


69539 


7.873 


57 


18 




4 


64368 


7B530 


65694 


7^.395 


66999 


74a37 


68)85 


73o56 


69549 


7.853 


5fi 


18 




5 


64390 


765, > 


65716 


75375 


Q70JI 


74317 


68306 


73o36 


69572 


7.833 


55 


17 


-3' 




644Ta 


7649:* 


65738 


75356 


67043 


74.98 


68337 


73016 


6959. 


7.8.3 


54 
■53" 


'7 
<7 


64435 


76473 


65759 


75W 


■g^i^eJ 


74. 78 


-6834^ 


^^996 


6961a 


71793 


3 


8 


64457 


76455 


65t8i 


753i8 


671*6 


74.59 


68370 


7a^ 


69633 


7,77a 


5i 


16 


3 


9 


64.179 


-in36 


658o3 


^^Z 


67.07 


74.39 


68391 


71957 


69654 


71751 


5i 


16 


4 




UiWi 




65Ba5 


67139 


74. ao 


684.3 


73937 


69675 


7.733 


5o 


16 


4 






-^39S 


65847 


75a6i 


67151 


74.00 


68434 


IV, 


69696 


71711 


11 

47 


16 


4 


"iT 


64568 


763St. 
76"3rii 


65869 


75a4i 


67.7a 


74080 


68455 


69717 


7,69. 


.5 , 
IT 


65B9I 


75a,a 


67194 


74o5. 


68476 


73877 


69737 


7'67i 


5 


I'f 


64590 


7634a 


659[3 


75ao3 


67ai5 


74o4i 


68497 


7=857 


69758 


7i65o 


46 


,5 


6 


.5 


646[a 


763a3 


65935 


75.84 


67337 


74033 


685 18 


73837 


69779 


7i63o 


45 


,4 


6 


16 


64635 


763o4 


65956 


75i65 


67358 


740O3 


68539 


73817 


69800 


7.610 


44 


■4 


e 




64657 


76186 


eSo-ffl 


75t46 


67a8c 


73^83 




-a-oT 


0^ 


7.549 


43 


14 


7 


18 
19 


04679 


76167 


66000 


75ia6 


673<-. 






-9843 
1986a 


43 


.3 
i3 


64^ 


7624a 


6fe^ 




"6^^ 




7 




647J3 


^aa. 


66044 


75o8B 


6731 


19883 


71519 


4o 


.3 


8 




04-4? 


-fl2, 


66 fit 




6-3(1 




69904 


7.508 


II 




8 




H- a - 








09915 


7.488 




S 


i3 








-.38^5 


6&068 


-3677 


69946 


7 .468 


37 




^ 


34 




-3846 


68-09 


73657 


69966 


71447 


36 
35" 


^ 


Ts^ 


68730 


73637 


699B7 


71417 




36 








-38"6 


6875. 


71617 


700DS 


7.407 


34 








64S 






1/' 


6-49^ 


73787 


68773 


7a597 


70039 


7.386 


33 






36 


649c 1 






-493^ 


67516 


73767 


68793 


■•a5-.7 


70049 


7.366 


33 






19 


649^3 


-6., 9 




-a;^ 


&;53B 


.3^47 


688.4 


71557 


700-0 


71345 


3i 






3o 


64945 


7btui 




67559 


73-38 


68835 


73537 


7009. 


7.335 


3o 


9 




ir 


64967 


76oaa 


66284 


74876 


67380 


73708 


6S857 


715.7 


7011a 


7.3o5 




3] 


64989 


76on3 


653o6 


74857 


6760a 


73688 


68878 


73497 




71384 


9 




33 


65oii 


75984 


663^7 


74838 


67633 


73669 


68899 


73477 


70.53 


7r364 




1 




34 


65o33 


75965 


66349 


748i8 


67645 


73649 


68910 


71457 


70174 


71143 


36 




35 


65o55 


75^6 


66371 


;gs2 


67666 


73539 


S3; 


73437 


7u.g5 


71333 


35 


8 


-J 


36 

37 


65o77 


755^7 




67688 


73610 


73417 


70Ji5 


7.3(j3 


34 

33 


8 

7 


65ioo 


75^ 




74700 


67709 


73^90 




7 a 397 


70=36 


71 181 




38 


65.a3 


66436 


7474 1 


67730 


73570 


69004 


7=377 


70357 


7.163 




7 




39 


65.44 


75875 


66458 


747a a 


67753 


73551 


69015 


73357 


70177 


71141 




7 




4o 


65)66 


7585. 


664BO 


-.4-03 


67773 


7353. 


69046 


71337 


70398 






6 




4 


65 88 


7583a 


66 


74083 


6795 


735 


69067 


733.7 


703.9 




.9 


6 


tJ 


4a 
43 


65a 


758 3 


60533 


74064 


680 


7349 


69088 


71197 


70339 


7.080 


16 


6 

5 


e5a3a 


75 94 


6E"^ 


71)44 


67837 


73471 


69.09 


73377 


7o36o 


77^ 




44 


65a 54 


75 






689 


73453 


69.30 


73357 


7o38i 


7.039 


.6 


5 




45 










73433 


69,5. 




70401 


7.0.9 


■ 5 


5 




46 


C J9b 


5 






34 3 


69173 




70433 


70996 


14 


4 


4 


47 


6 5 








3393 


69J93 


73.96 


70443 


70978 


i3 


4 


48 
49 


6534 
6 3 i 


5 






3373 




71176 


70463 


70957 


il 


4 


^ 


733 3 


69535 


73.56 


70484 


70937 




5o 


65386 








987 


73333 


69156 


71.36 


7o5o5 


709,6 
70696 




3 




5 


654o8 


564 




4 89 


6eSo8 


7334 


6?377 


71.16 


70535 


I 


3 




5a 


6 43o 


50 3 


« 4 


44 


68039 


73394 


69.98 


71095 


70546 


70B75 


3 




53 


5a 


56 


u- 


7445 


68o5 


73374 


693T9 


73075 


70567 


70855 


7 




^ 


54 

5 


<i',i 4 
/ 




6(783 


7443 


68071 


73354 


69340 


73o55 


70587 


70834 


6 
5 


-|- 


66805 


744 a 


68093 


^?3;34 


69361 


71035 


70608 


,0813 










66837 


4391 


68 I 


73i 5 


6938a 


730.5 


7o6a8 


70793 


4 






5 




06848 


74373 


68 36 


73.95 


69403 


7.995 


70649 


70771 


3 








9 


66870 


74353 


68.57 


73.75 


69434 


71974 


7067° 


70753 








9 


r55'i4 54 » 


6689 


74334 


68.79 


73155 


69445 


7.954 


70690 


7073. 










05300 7547 


669 3 


743.4 


6eao6 


73.35 


69466 


7-934 




70711 


"m" 





N COB n ane 


N CO) 


N line 


N. cos 


N.sioe 


N. COS 


N.»ipe 


N- c™ 


N.sEne. 


49° 


4a= 


47" 


46° 


45P 






I 









TABLE XXV. 


or 


Logariilimic Sines, Tangents, and Secants to every Point and Quarter 




Point of the Compass. 


PoiaU. 


Slut. 


Co-jiiie. 


TsngoRl. 


Cumg. 


SecBnt. 


Co-twanl. 








Inf. neg. 


lO.OOOOD 


l«f. n^g. 


tfienile. 


10.00000 


Inliaite. 


e 






8.69060 


9i^8 


8.69133 


n.3o868 


■ 


oooSb 


1 1 .30930 


T% 






8.99.30 


9.99790 




99J40 


11.00660 


10 


OO^IO 


1 


-00870 


74 






9.1005] 


9.99SJ7 


9 


17U5 




.0 


00473 


• 


.83348 


7i 






9.39014 


9.99157 


9 


39866 


10.70134 


■ 


00843 


1 


.70976 


7" 






9.38557 


9,98679 


9 


3*79 






oi3a. 




.61443 


6i 






9.46183 


.9.98088 




48193 


i0.5i8o«S 


to 




IC 


.53718 


61 






9.5.749 


9-97384 


. 9 


55365 


10.44635 


10 


oiGiS 


10 


.47351 


6i 






9.58,84 


9.9fi56j 


9 


61732 


10.38378 


10 


o3438 


10 


.4i7'6 


6 






9 -63099 


9.95616 


9 


67483 


10.335.7 


10 


04384 


10 


.J6qoi 


5\ ■ 






9.67339 


9-94543 


9 


72796 


10.37304 


to 


05457 


10 


.33661 


54 






9.7M05 


9,93335 


9 


77770 


10.33230 


10 


o666i 


10 


.28895 


5i 






9.74474 


9.9.985 


♦ 


83489 


:o. 17511 


10 


08015- 


10 


25526 


5 > 






9.77503 


9.90483 


« 


B7O30 


10.12980 




09517 




32497 


4 i 






9.8o33fl 


9.888.9 


9 


9M17 


I0.08583 


10 


11181 


10 


19764 


4 i 


3 




9.(h7o8 


9-86979 


9 


9^7=9 


10.04371 


10 


i3o... 


10 


■ 7'9' 


4i 


4 


9.84949 , 


9,84949 


10 


00000 


IO.O«X» 


10 


i5o5i 


10 


i5o5i 


4 


\ Cn-sjnc. I 


Kii.0. 


Co-iaug. 


Tangeo,. 


Co^»tanl. 


S^n,. 


PoiDla. 




TABLE XXVI. 




Logarithms of Numbers. 




•• 


Ho. 1 100. Log. 0.00000 a.ooooo. 1 


No. 


i.»g. 


No. 


L"g. 


No. 


Lng- 


fio. 


hug. 


No. 


1.0s- 




o.ooooo 


ai 


1.33335 


41 


..61278 


61 
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83 
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o 
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33 
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43 
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63 
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64 
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o 
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65 
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85 
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o 
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36 


1.4 1497 
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66 
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86 
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D 
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27 
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67 
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87 
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O 
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>8 
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68124 


68 
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88 
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39 
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71 
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92 
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33 
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73 
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34 
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T4 
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94 
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75 
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95 
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36 


I.55630 
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75 
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96 
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37 
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97 
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49 
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4 

7 
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35 

4 

7 

14 
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35 
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33 
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13863 
■ 4176 
14489 


13358 
■3577 
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;w95 

17085 
17377 


163,7 
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.8977 


,844 1 
18734 


■55 
i56 
l57 
i58 
,59 


19033 
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'71 


j33oo 
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^5557 


■35575- 
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i83 


a6a45 
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5 


5 
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57439 


■ 746! 


>7-185 


37508 
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3766^ 


^255. 
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37807 
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^ 
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38601 
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'9 
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ao6 
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3i5i3 
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33. si 


33ia; 


33143 


33i63 


33.83 


33303 


33334 


3 


4 
6 


4 

6 




3^4T 


33^4" 


33384 


333o4 


33335 


33345 


33365 


33385 


33435 


334ir 


■ 


si6 


33445 
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5 






■ 


ai8 


33846 
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38o57 




38093 


38.. 3 


38737 


38748 


38766 


38784 


IR 




341 


38303 


38332 


3833S 


38356 


38374 


38393 


383io 


38338 


38346 


38364 




34a 


38183 


365?! 


3a4i7 


3^35 


38453 


384?. 


3866^ 


38507 


38535 


38543 






343 


3B56i 


38596 


38614 


38633 


38650 


38686 


38703 


3873, 


3 4 


H 


344 


i?Zl2. 


38757 


38775 




388io 


38838 


38846 


38B63 


38881 


3889?_ 


3 5 
i I 


■345 


W7 


38934 


38953 




3B9B7 


39005 


39033 


39041 


39058 


39076 




346 


3g^ 


39111 


lll^ 


39.46 


39.64 


39183 


^ 


393.7 


39335 


39353 


I >!^ 




347 


39370 


39387 


39333 


39340 


39358 




394,0 


39438 




348 


39445 


39463 


39480 


3949S 


395,5 


39533 


39550 


39585 


39603 




H 


J±. 


J9fao 


39G37 




39(173 


39690 


39707 


397^4 


39743 


V59 


39777 


ST 




3^877 


39839 


39S46 


39863 


39881 


39898 


399.5 


39933 


39950 - 




aSi 


39985 


4oooa 


40019 


40037 


4qo54 


4007, 


40088 


4oio6 


4oi33 


jp^^H 




»5a 


4oi4^ 


46T57 


4oi7,5 


4o364 


40=09 


40336 


40343 


4o36i 


40378 


40395 - 
40466 






3S3 


4o3[3 


403.9 


4o3A 


4o38l 


S 


4o4.5 


40433 


40449 




y 


a54 


*483 


4o5oo 


4o5i8 


4o535 


4o553 


4o5B6 


40603 


40630 


40637 




1^ 


406S4 


40671 


:4^;m8 


40705 


40733 


40739 


40756 


40773 


40790 
40960 
41.38 


40807 




356 

357 


40834 
4(33o 


40841 
41Q10 


4u858 

4 1037 


40875 
4io44 


ffl 


» 


40936 
4.095 


40943 


40976 
4m45 






i 


41.79 


4i363 


4.313 
4.380 


1:=;? 


4.346 
4i4i4 


4.3g3 
4i43o 


41380 
4i447 


41464 


4,3,3 
4i48i 


» 'i J 


360 


f.& 


4i5i4 


TThT 


47537 


4i564 


4i58i 


JS 


4.6,4 


4.63, 


4,647 . 




361 


4168, 


i^. 


41714 


4173. 


4.747 


41780 


4^9^ 


4i8i4 


i^j^^H 




163 


4i83o 


4.847 


4.880 


4.896 
43063 


419.3 


n 


41946 


41979 - 






363 


3;?!^ 


43oia 


S 


43045 


43078 


43?, 1 


43T37 


43T43 






364 


43.77 


43310 


43336 


43343 


43375 


43393 


43308 


6 


ae5 


4>335 


43341 


43357 


43374 


4339D 
43553 


4=4o6 


434=3 


43439 


43455 


43473 




366 


43488 


435o4 


43531 


4a537 


43570 


43586 


43603 


436,9 


43635 




367 


4i65> 


4=667 


43684 


43700 


43716 


43733 


43749 


43765 


43781 


43797 
43959 


. to 




368 


4a,3 


4j83o 


43846 


43863 


43878 


43894 
43o56 


439.T 


43937 


43943 




jS9_ 


43975 


43991 


43(-38 


43034 


4i.4o 


43^73 


43088 


43,04 


43130 


■ ,3 
9_t4 


■(no 


43736 


43757 


43169 


43i85 


4330I 


43317 


43333 


13349 


43365 


4338. 




$w. 


433 1 3 


43339 


43345 


4336. 


43377 


43393 
43553 


43409 


43435 


4344. " 


^H*'^ 


43473 


43489 
43648 


435o5 


43531 


43537 


43569 


43584 


435oD 


15 


^■|>73 


436i6 


43633 


43664 


43680 


438?4 


43a. 3 


43757 


43743 


43759 " 




^Hri^ 


43775 


4379L 


4380, 


43B>3 


43838 


43870 


43886 


43903 


439.? 


3 3 

3 5 


43933 


43949 


43965 


4398' 


iX 


44013 


44o3B 


44044 


44o59 


44075 


^B. 376 


4409. 


44107 


44.33 


44.38 


44170 


44.85 


4430, 


44317 


44333 


4 S 


^H '77 


44348 


44a64 


2311 


£f. 


443.1 


44336 


44343 


4435B 


44373 


44389 


8 


^■B. 1>7B 


44404 


44430 


44467 


44483 


446^ 


445.4 


44539 

44685 


44545 


9 




'79) 


44560 


44576 


44593 


44607 


44633 


44638 


44669 


44700 


I3^^^H 




No. 





1 


2 


3 


4 


5 


U 


7 


8 


"l" 




^^^^^^^^1 



TABLE XXVI. !P.s=i73 
Logarithma of Numbers. 




Ho. S800 MOO. Log. 4471C .13148. 




No. 





1 


2 


3 


4 


5 


6 


7 


a 


9 




a8o 

363 
a84 


44716 
44871 
45035 
45179 
45333 


4473 1 
44886 
45"4o 
45.94 
45347 


44747 
44903 
45o56 


44763 
44917 
4507. 
45)35 
45378 


44778 
44933 

45o86 
45340 
45393 


44793 
44948 
45.03 
453 55 
45408 


11^ 

45j;7 

4537' 
45433 


44B34 

mil 

45366 
45439 


4484o 
44994 
45.46 
453oi 
45454 


44655 
45oK, 
45.63 
453.7 
45469 


3 
4 
5 
6 

I 
-L 

1 

3 
4 
5 
6 

8 
_9, 

1 
1 

3 
4 
5 
G 

I 
1 

1 

3 
4 
5 

I 

_?, 
1 

3 
4 
5 
6 

I 
2. 


3 
5 
6 


^85 


45484 
45637 
45788 
45939 
46090 


455™ 
45653 
458o3 
45954 
46io5 


455.5 

45969 
46130 


45530 
45683 
45634 
459B4 
461 35 


45545 

46000 

461 5o 


4556. 
457.3 
45864 
46oi5 
46i65 


45576 
45738 
45879 
46o3<> 
4e.8o 


4559. 
45743, 
45894 
46o45 
46195 


456d6 
45758 

4606.. 
46310 


45631 
45773 

463 3 5 
46374 
46533 

46830 
46967 


.3 
■ 4 


'9° 


46340 
46389 
46636 
46687 
46835 


46355 
464o4 
46553 

46850 


46370 

4^^ 
46716 
46864 


46385 
46434 
46583 
46731 
46879 


463oo 
46449 


4bJ.S 
46464 
4661 3 
4676. 
46909 


46330 
46479 

467?6 
469»3 


& 
& 


46509 
46657 
468o5 
46953 


5 


.,5 

'99 


46983 
471=9 
47^76, 
47433 
47567 


47583 


470 13 

IS? 
4,45. 
47596 


47036 
47.73 
47319 

47461 
47611 


47o4i 
47188 
47334 
4748'! 
4763 r. 


47056 

d7J03 

483.6 
48359 


4707" 

47^17 

48i'E7 
48330 
48373 


4-333 

;....^ 

48u>, 
48344 
48387 


47100 
47346 

g!S 

47683 
47838 
4797' 
48. .6 
48359 
464oT 


47114 
47=61 
47407 
47553 
47698 
4784= 
47986 

48373 
484 16 


5 
6 
8 
9 


3oi 

303 

3o3 
3o4 


35K 
48001 
48144 
48JB7 


4787! 
480.5 
48159 
483o? 


4S039 
48173 

483i6 


47756 

48.87 
48330 


4777" 

48303 

48344 


4 

3 
4 
6 


3o5 
3d6 

3o7 
3i>S 
3^ 


48430 
4M7, 

48m5 


48444 
48586 
48738 


48458 
48O0. 

48883 
49034 


48473 
486.5 
48756 
46897 
49038 


484B7 
48639 
4B770 
48911 
49053 


48643 
48785 
48936 
49066 


48657 
49ti8o 


4867. 
48813 
4B954 
49094 


48544 
466B6 
48837 
48968 
491C8 


48558 
48700 
4884. 
48983 
49." 


3.0 
3ii 
3i:i 
3i3 
3.4 


49.M 


4,.5o 

49390 

B 


4916.1 
49304 

497" 


491 7B 


49471 


49306 
49346 
494S5 
49634 
4^63 


49330 
49360 

49776 


49334 
49374 
495.3 
4965. 
49790 


49348 
49388 

49803 

49<* 

51.353 
5o48e 


49403 

49955 

Sosjg 
5o365 
5o5oi 


8 

.3 


3i6 
3i7 
3i6 
3,9 


4983, 

50343 
50379 


5o3 5Q 
5o393 


50370 
5d4o6 


5oi47 
5o384 
5o43o 


49886 
5oo34 
5oi6. 
50397 
5o433 


499™ 
5oo37 
50.74 
5o3i. 
50447 


5oo5i 
50.88 
5o335 
5o46. 


SSI 

5Q303 

5o338 
5o474 


3 

3 

4 
5 

I 


3jo 
331 

3l3 

333 
334 


5o5.5 
5o65i 
50786 
50930 


5o539 
5o664 


5d543 
50678 
5o8,3 

5.348 
5i48i 
5.6.4 
5r746 


5o556 
5069. 
50836 

^5 


50974 
5.;o8 


50563 
507.8 
5o853 

IS; 


50596 
50733 
5o866 
5100. 
51.35 


50610 
50745 
50880 
5iDi4 
51.48 


5o633 

5.0*8 
5ii63 


506J7 
50773 
509D7 
5io4i 
5.. 75 


3a5 
336 
337 
338 
339 


Si.ae 

5l333 

5.455 

5(587 


5i335 
5i46B 
5.6o< 

5.733 


5.338 

5.363 
51495 
5.637 


5 1375 
5i5o8 
5 1640 

5.773 


5.386 
5i53i 
5.654 
51786 


5.368 
5i4o3 
5i534 
51667 
5,799 


5i4.5 
5i548 
5. 680 
5i8[3 


5i438 
5.561 
51693 
51635 


i'X. 

5.574 
5.706 

5,838 




33o 
33i 
333 
333 
334 


5iB5i 
5.983 
531.4 
53344 
53.1t1 


5.865 
5.996 

?1 


5.878 

63370 
5340. 


5.89. 

5303 3 

53iS3 
53384 
534.4 


51904 
53o35 
53i66 
S3397 
53437 


Hilt 

S3440 


5.930 
5306. 

53333 
5a453 


53075 

53305 

55336 
53466 


53688 
53318 
53349 
53479 


5!?^ 

5333. 

53363 
53493 




335 
336 
337 
338 
339 


535o4 
53634 

53(150 


53517 
53647 
53776 
53905 
53o33 


53530 
53660 
53789 
53917 
53ia6 


53543 
53673 
53B03 
53930 
53o58 


53556 
53686 
53815 
53943 
5307. 


53569 
5,699 
53837 
53956 
53o84 


53583 
53711 
5364o 

?3?5? 


53734 
53853 

is; 


53737 
53866 


53750 
53^79 
53007 
53i35 


.; 


No. 





1 


3 


3 


4 


5 


G 


7 


H 


9 







P-a^i'^i TABLE XXVI. 

Logarithma of Numbers, 




Ho. 3400 1000. Log. 53146 1)0206. 


1 


No. 





1 


2 


3 


4 


5 


6 


7 


S 


9 


1 


ft. 

343 
344 

-34r 

346 

ni 

349 


53,48 
53»75 
534o3 
53519 
53656 

S3qo8 
54o33 
54i5S 
54a83 


53.61 
53=86 
534.5 
5354= 
53668 

54045 
54170 
54395 


53.73 
S33o. 
534=8 
53555 
5368 1 
53S07 
53q33 
54658 
54.63 
54307 


53,86 
533 14 
53441 
53567 
53694 
538=0 
53945 
54070 
54,95 
543=0 


533?I 
53453 
53580 
53706 
5383 J 
5395a 
54o83 
54508 
54333 


53339 
53466 
53593 
537T9 
53845 
5397c 

lt& 

54345 


53353 

IS 

53733 
53857 
53983 
543o8 
54=33 
54357 


53337 
53364 
5349. 
536T8 
53744 
53870 

l^l 

54=45 
54370 


53377 
535o4 
5363, 
53757 
5388a 
54008 
54,33 
54=58 
5438= 


53=63 
5339D 
53517 
53643 
53769 
53895 
540=0 
54,45 
54>70 

543,4 


3 3 

3 4 

n 

9 ,1 


35i 
35i 
353 
354 


54407 
54531 
54654 
54777 
54900 


54419 
5454S 
54667 
5479° 
54913 


5443= 
54555 
54679 
548o) 
549=5 


54444 
54568 
5469, 
548T4 
54937 


54704 
54837 
54949 


5459! 
547i6 
54839 
5496^ 


M4B, 
54605 
54718 
5485, 
54974 


54494 

5474. 
54864 
54986 


545(fi 
54630 
54753 
54876 
54998 


545.8 

54643 
54765 
54888 
55o.. 


a 


355 
356 
357 
358 
35, 


55oa3 
55i45 
55J&7 
55388 
555o<, 


55o35 
55t57 
55379 
554^ 
5552= 


55o47 
55.69 
55=9, 
55413 
55534 


55 18= 
553o3 
554=5 
55546 


55.94 
553f5 
55437 
55558 


55o84 
55io6 
553=8 
55449 
55570 


553.8 
55340 
5546. 
55583 


55330 
5535= 
55473 
55594 


5514= 
55364 
55485 
556o6 


55355 
55376 
55497 
556.8 


I 

3 
4 

5 

6 

i 


1 


360 
36i 
36a 
363 
364 


5563o 

a;; 


5564. 
55-63 
55863 
56^03 
56i== 


55654 

560T5 

56,34 


55666 
55787 
55907 
56o=7 
56.46 


556,8 
55799 

1^3? 
56.58 


is?; 

56,79 


55703 
558=3 
55943 
56661 
56.8i 


557.5 
55835 
55955 
56074 
56,94 


557=7 
55847 
55967 
56686 
563o5 


55,39 
55859 

563T7 




365 
365 

36, 


56585 
56703 


56360 
56478 
56597 
567:4 


5637a 
56490 
566oB 
567=6 


56=65 
56384 
56503 
566=o 
50738 


M3^ 
565T4 
56633 
56750 


56=89 
56407 
56536 
56644 
5676, 


563oi 
564.9 
56538 
56656 
56773 


5643. 
56549 
56667 
56785 


563=4 
56443 
5656, 
56679 
56797 


56336 
56455 
56573 
5669, 
56Bo8 


J? 


3,0 
374 


568ao 
56937 

57S54 
57171 
57587 


56833 

57183 
57=99 


56844 
5696. 
57076 


56855 
56973 

573== 


56984 
57,0. 


56879 

g??l 

57339 
57345 


5689. 
57008 
57,34 
57141 
57357 


5bso= 
57019 
57.36 
57=5= 
57358 


569.4 
5703. 
57,48 
57=64 
573B0 


56916 
57643 

5?=7? 
57393 




37S 

3,6 
377 
378 
379 


574o3 

5?634 

57749 
57864 


5741 5 
57530 

57646 
57761 
57875 


57657 
57773 
57887 


57438 
57553 
57669 
57784 
5789S 


576S0 
57795 
579.0 


5746. 
57576 
57693 
57807 
579" 


57703 
578.8 
57933 


57484 
57600 
577.5 
57830 
57944 


57496 
576T, 
57716 

1^ 


57507 
57633 
5^38 
5j853 
57§87 


3 
4 

5 

6 

9 


I 

4 


381 
381 
383 
384 


K 

58=56 
58330 
58433 


58318 
5833 1 
58444 


581.5 
58==9 
58343 
58456 


580.3 
58, =7 
58=4o 
58354 
58467 


5B034 
58.38 
58=53 
58365 
58478 


58o35 

58^6? 
58377 
58490 


58374 
58388 
585oi 


58o58 
58. 73 
58386 


SB 

58=97 
585=4 


583^ 
58411 
58535 


I 

9 


386 
387 
388 
38, 

¥ 
1 


58546 
5efi59 

5877 T 
53883 

fj 

59106 
593 r 8 
593=9 
39439 
59550 


58^i7 

58-S = 
58K9.I 

§;;? 

5g34o 
5o45o 
5956> 


'>8--.6o 
5S791 

5 a 9116 
590^ 
39.39 
59=40 
5935. 
5946, 

5^573 


59038 


58591 
5H704 
588.6 


586o3 

5S9 
59051 


580.4 
587=6 
58838 
58950 
5906= 


586i5 
58737 
58B5o 
5896, 
59^3 


58636 
58749 
5B86, 
58973 
59084 


58760 

58984 
59095 




59,40 
55=5. 
59361 
5^7 = 

59583 


69151 
59363 
59373 
59483 
59594 


59.63 
59173 
59384 
59494 
56665 


59.73 

595S6 
59616 


591B4 
59=95 
59466 
595.7 
59637 


59638 


593.8 
59438 


1 

3 

i 

6 

I 

9 


) 


3^6 

1 


6a«fj 


59671 
59780 
59890 


596?= 

59791 
5990, 
600,0 


59801 
59911 
60031 
60, 3o 


59704 
568.3 

m^ 

5oo3= 
60,4, 


597.5 
598=4 
59934 
56643 
Goi5i 


59736 
59835 
59945 
60054 
60.63 


59737 
59846 
59956 
66665 
60,73 


59748 

66676 

6o,84 


IS? 

60.95 


4 
5 
6 


No. 





1 


9 


3 


4 


5 


G 


7 


8 


9 


1 



w 




■ 


r 


TABLE XXVI. [Pngens 


■ 


1 


Logaiillitns of NumWs. 


1 






600. I^g. 0030G 06276. 






No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


4oa 


60J06 


60317 


60338 


60339 


&35f 


60=60 


"fo^T 


60282 


60=93 


6o3o4 




4oi 


6o3[4 


6o325 


6o336 


6o347 


60369 


60379 


60390 


6046. 


6o4i3 






4iia 


6o.(=3 


60433 


60444 


60455 


6o46t 


60477 


60.187 


60496 


6o5ob 


60520 






4o3 


6053 1 


6t,54l 


6o553 


6o563 


60574 


6o584 


60595 


60666 


60617 


60637 




■ 


4o4 


60638 


60649 


60660 


60670 


60681 


60692 


60703 


60713 


60734 


60735 


i i 


-43r 


&^ 


60756 


60767 


60778 


60788 


£JS 


6i>8lo 


6085 [ 


6o83i 


60841 




4o6 


60853 


6o863 


60874 


6o8S5 


60895 


60917 


60937 


6093a 


Sg? 


6 7 




407 


6095, 


60970 


6098. 


60991 


61002 


6ioi3 


61U23 


61634 


61045 


7 a 




4o8 


Gi^ 


61077 


61087 


61098 




Gniq 


6ii3< 


61. 4o 


6ii5i 


61 161 


8 9 




409 


6(173 


6ii83 


61 194 


61=04 


fi, ..- >■'.---•■ 


f-.,--'i 


fii347 


61257 


61166 




4io 


61376 


61289 
61395 


67^5" 








6,363 


673?4 






4m 


8)384 


6i4o5 


61416 


''■! . ' ■■<.rjS 


61469 


61479 






4l5 


6i49>i 


6[5oo 


6i5ii 


61 5=1 


6, , . i-..>3 


6,574 


6,584 






41 3 


61595 


61606 


616.6 


61627 






61679 


61690 






JU 


61700 


61711 


617=. 


61731 


6174^ 




617113 


6,773 


6,784 


61794. 


^^M 


4i5 


6.Bo5 


6i8i5 


6iS/6 


6i836 


61847 


61857 


61868 


6,878 


618&8 


a 




416 


61909 


I'llT 


6iq3d 


6.941 


61951 


61963 


6197= 


61982 


61993 






417 


6soi4 




62034 


61045 


63055 


63066 


63076 


62S6 


62097 


63107 


^^^M 




4>8 


63118 


62133 


63138 


6=149 


6==63 


62170 


621B0 




63 = 6i 


622,; 






4.9 


62511 


63232 


6224a 


62352 


62173 


6=184 


6=394 


62804 


6=3,5 


^^M 


TiT 


6^355 


62335 


63346 


62356 


6^366 


63377 


63387 


61397 


62408 


63418 




4^1 


614=8 


63439 


62449 


6=459 


63469 


5li4Bo 


62490 


635™ 


635,1 


63521 






431 


6^531 


62543 


6a552 


62563 


6=57! 


63583 


625^ 


62603 


636,3 


62634 






4i3 


62634 


6=644 


62655 


6=665 


62675 


6^685 


63696 


63706 


617,6 


61716 






4j4 


63737 


63747 


63757 


62767 


62778 


637B8 


63798 


6=8oS 


628.8 


618=9 


10 


4a5 


62839 


63849 


62B59 


63870 




62890 




62910 


■6^ 


61931 




4^6 


6j94i 


6205 1 


62961 


62973 


6U983 


63993 


63oo= 


63012 


63022 


63o33 






427 


63o43 


63o53 


63o63 


e3o73 


63o83 


632^4 


63, 04 


63ii4 


63,34 


63i34 






4.8 


63 144 


63 155 


63i65 


63,75 


63i85 


63i^ 


63305 


63=15 


63215 


63336 


3 3 




4=5 


63346 


63s56 


63=06 


63376 


63=86 


63=96 


633o6 


633,7 


633=7 


63337 
63438 


4 4 

5 5 


l3r 


63347 


63357 


63367 


63377 


6338, 


63307 


634^ 


63417 


63428 




43i 


63448 


63458 


63468 


63478 


63488 


63468 


635o8 


635i8 


63538 


63538 


6 6 




4'i> 


63548 


63558 


63568 


63579 


63589 


Q3599 


6360O 


63619 




63639 


7 7 




433 


63649 


63659 


63669 


63679 


63689 


636w 


63709 


63719 


637=9 


63739 


8 8 




434 


63749 


63759 




63779 


63789 


63799 


638^>9 


638i9 


63819 


63839 


9_9_ 


~i35- 


63849 


63859 




63879 


63BBV 


63800 


C390J, 


63^ 


SSI 

64i=6 


64,37 






436 
437 


lf.it 


sa 


SSS 


'^V,t 


63./;'i f-;,.,"^ 








438 


64 1 47 


64i57 


64167 


64177 


t;n- V- ■...17I 


(M=a7 


64337 






439 


64246 


&1356 


64266 


64276 






64336 


64335 




44° 


64345 


64355 


64365 


64375 








64424 


64434 




441 


64444 


64454 


64464 


64473 


64483 


|">-My3 


64':io3 


645,3 


64533 


64532 






44a 


64542 


64553 


6456= 


6457= 


64582 


6459. 
646S9 


64601 


64611 


64621 


64631 






443 


64640 


6465o 


64660 


64670 


64680 


64699 


64709 


64715 
648,6 


64729 
648=6 






444 


6473H. 


64748 


64758 


64768 


64777 


«787 


64^ 


64807 


^^ 


^44r 


64636 


64846" 


64856 


64865 


64875 


64883 


64S95 


64904 


649-4 


649^4 




44<i 


64933 


64943 


64953 


64963 


64973 


64981 


'^, 


65o02 


650.1 


65mi 






447 


65o3i 


65o4o 


65o5o 


65o6o 




6 079 
6 176 


t^ 


65io8 


65m8 






448 


65128 


65i37 


65t47 


65157 


65i6^ 


65i86 


65105 


6S3I5 






M9_ 


65335 


S5234 


65244 


65=54 


65=63 


6 273 


65383 


65=9= 


65303 


es3ii 


w 


^ST 


65321 


6533i 


65341 


6535o 


65360 


65369 
65466 


65379 
6547? 


6548? 


65398 


65408 




45i 


654i8 


65437 


65437 


65447 


65456 


65495 


655o4 " 






451 


655.4 


655i3 


65533 


65543 


6555= 


65503 


65571 


65581 


65591 
656S6 


656oo 






453 


65610 


65619 


656=9 


65639 


65648 


65658 


65667 


65677 


65696 


1 3 




454 


65706 


65735 


65734 


65744 


65753 


65763 


6577= 


65783 


65791 


4 4 

5 5 


IsT 


658o. 


65877 


65820 


65830 


65839 
6593? 


658 9 


65858 


65868 




65687 




456 


65896 


55906 


65916 


659=5 


65944 


65954 


65963 




65981 


6 5 




457 


Sis; 


56ooi 


66011 


660=0 


66o3o 


660 9 


66049 
66143 


66653 




66077 


7 6 




458 


S6096 


66106 


66n5 


66134 


661 4 


66.53 


66163 


66171 


B 7 




459 


66181 


6619. 


66200 


66=10 


66219 


66229 


66=38 


66247 66267 




ill 


No. 





1 


. 3 1 


4 


5 


6 


7 8 j 


~9~" 




1 


k 


i 



I 




1 


^M 


1 

1 

1 

1 


i^'gai'"] TABLE XXVI. 

Logarillima of Numbers. 


I 


No. JGOO 5200. Log, (!037e 7lfi00. 


No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


4»o 
46t 
46> 
463 
404 


66376 
6637'= 
66464 
66558 
6665a 


6(ij85 

fioaso 

66474 


6648^ 

66577 
66671 


663ci8 
66493 
66586 
66680 


663i4 
664o8 
66503 


664,7 
66511 
6661)5 
66O99 


6fi33a 
66437 
665ii 
66614 
66708 


66436 
66530 
66614 
66717 


66351 
66445 
66530 
66633 
66737 


66361 
66455 
56549 
66641 
66736 


3 l^^^l 

^^^^H 


465 
466 
467 
466 
46, 


66745 
66Hte 
6693a 
67035 
67117 


6<i8,i8 
66941 
6;o34 
67.17 


66857 
66950 
67043 
67136 


66773 
66867 
66960 
67053 
67145 


66783 
66876 
66969 
67^6^ 
67.54 


^8 
67^4 


6680 ■ 

67080 
67173 


666.1 
66904 

67.83 


66913 
67006 
67099 
67.9. 


66819 
66935 
670.5 
67108 
6730. 


4t 
473 
474 
-4^ 
476 
477 
478 
479 

48o 

48 1 

481 

483 
484 


67578 

6--S5'i 

679., i 

6H.M-. 
6SJo5 

fi84e5 


b7319 

67311 
674d3 
67495 
67567 


6733. 
67413 
67504 
67596 


67330 
67432 
67514 
67605 


6^33^ 
67431 
67533 
67614 


67348 
67440 
6753a 
67634 


67165 
67357 
67449 
6754. 
67633 


67174 
67367 
67459 
67550 
67643 


671B4 
67376 
67468 
67660 
6765. 


67477 
67569 
6766^ 


1 


67679 

68404 
68494 


67688 

67779 

6S4i3 
68501 


67697 

67788 
fi-K-O 

68421 
685iT 


67706 
67797 
6-Hfl8 

i,-V-9 

6843. 
685 10 


677.5 
67806 

O8079 


67714 
678,5 
67906 


67733 
67B35 

68097 


67743 
67B34 

6B,o6 


67753 
67843 

68,, 5 


68160 
68350 
68440 
68539 


68369 

68359 
68449 
68538 


6B378 

68368 
68458 
68547 


68377 
68467 
68556 


68io5 

68^76 
68565 


485 

486 

487 
488 
4B9 


6S574 
68601 
68753 
68B4J 
68931 


68583 
68673 
68763 
68851 


6B593 
68681 

fiasfo 


6e6oi 
68690 
687S0 


68610 

687^ 
6887S 
66966 


68708 


68618 

68fc6 
6B895 
68984 


68637 

Mill 
68904 
68993 


68646 
68735 
68834 
689.3 
69003 


68655 
68744 
6S833 
68955 


ff 


1 


1 


69108 

6937.1 


69117 
69505 


69116 

693,4 

69303 

69390 


69135 
69133 

693W 


690S5 
69.44 
69333 
69310 

694..a 


69,51 

69339 


69073 
69,61 


69081 
69,70 
69158 
69346 
69434 


69090 
69179 
69367 
69355 
69443 


69451 


p 

499 


69461 
69548 
69636 


69644 
69733 
698,9 


69653 
69740 

698.7 


69487 


6967. 
69758 

69845 


69504 
69593 
656?9 
69767 
69854 


6s5.3 
69601 
69688 

69775 
69861 


69513 

69&>9 
69697 
69764 
69871 


6953, 
69618 
69705 


69539 
69637 

6988B 


1 


5oi 
5oa 
5o3 
5o4 


70157 

70343 


69991 

3 


69914 

70088 
70174 


70010 

70183 
70169 


69931 

70018 
70105 

7019T 

70178 


699^0 
70114 

7O3O0 

70386 


70133 
70109 
70395 


(99^ 
70044 
70i3i 

?o3o3 


70053 
70140 
70336 
7o3ii 


69975 
7006a 
70148 
70334 

70331 


5o5 
5o6 

S 


703 jg 
7o4l5 

.7050T 

7^586 
7067 a 


70338 
704i4 


70346 
70431 
705.8 
70603 
70689 


70355 
70441 
70536 
70613 

70697 


70364 

7063. 
70706 


7037 a 
70458 
70544 
70639 


7038. 
70467 
7o55i 
70638 
70713 


7073. 


70J98 
70464 

^^ 
70740 


70406 
70493 

70749 


5r3 


70757 
70843 
70917 

71013 

71096 


7o85i 
70935 

7I105 


70774 

70859 
70944 
71039 


707B3 

70868 
70953 
71037 

7>I13 


70791 
70875 
7096. 
71046 
7ii3o 


70B00 
70885 
70969 
7.o54 
71.39 


70893 
70978 
71063 
71.47 


708.7 
70903 
709B6 
71071 
7.1 5s 


70815 
70910 
70995 


70834 

71088 


3 

i 

6 
8 
9 


6 

6 

7 


1 


^1§ 

5l7 

519 


71181 
71*65 

71S17 


71357 

7'44i 
7i5i5 


71366 
7U5o 
7.533 


7006 

7.390 
71 541 


ii 

7i55o 


7.333 
71307 
7.391 
7.475 
7.559 


7,i3i 
7i3i5 

7.567 


7.140 

71334 
7140B 


7.348 
7i33i 
7.4.6 
7.500 
7.584 


71357 
7.34. 
71435 
7i5o8 
7.593 




No. 





I 


a 


3 


4 


5 1 6 


7 


8 


9 






■ 


^^ _ ^^^^ 




■ 



TADLE XXVI. [f-e-i" 
Lagarithma of Numbers. 


i 






G343. 










No. 





1 


2 


3 


4 


5 


G 


7 


8 


9 


u 


5.0 
5]] 
5j4 


71600 

7.684 

71767 
71850 
71933 


7(609 

7i69> 
71775 
71858 
71941 


71700 
71784 
71867 
71950 


71625 

71792 
71875 

71958 


71634 
71717 
71800 

7,883 
71966 


7,64= 
71725 
71809 
71892 
71975 


7,65o 
717^4 
7,8,7 
71900 
71^3 


7.t.59 

7.908 
71991 


7iW)7 
7,750 
7,834 
71917 
71999 


7,9=5 
72008 


3 
4 

5 
6 

I 

9 


r 


5j6 
517 

5j9 


75263 
73346 


72107 
7»i89 


721.5 
7=362 


72041 

72123 

7=206 
72288 
7=370 


7=049 
7= 1 3= 
7=21 4 
7=296 
7=376 


7201.7 
72140 

7 = 32= 

723o4 
7=387 


7=066 

71230 
7=3.3 
;2395 


7=074 

72156 

'=32? 
72403 


72082 
72.65 
72247 
723=9 
7=4.1 


72090 
7=173 
72355 
?=337 
724,9 




53( 
53a 
533 
534 


7a4ad 
7^509 
7*591 
7J673 
75754 


7a5i8 

7s 762 


7*444 
725s6 
71607 
736B9 
72770 


72452 
7=534 
73616 
73697 
7=779 


7=54= 
73624 
73705 
7=787 


71469 
7=550 
7=633 
71713 
7*795 


72640 
72803 


7=485 
72567 
7=64S 
72730 
7=81. 


72575 
7=656 
73738 
7=819 


7=583 
7=665 
72745 
71817- 


^m 


535 
536 
537 
53a 

-S- 

543 
544 


7?BJ5 

7.9'<; 

7'997 
73->7fl 
73,59 


759'j5 
73oo6 
730B6 
73,67 


7J85a 
72933 
73^,4 
73094 
73175 


72B60 
?3^= 

73102 

73i83 


72868 
72949 
73o3o 
73,11 
73.91 


73i?5 
73,99 


72965 
73o46 


7289= 

73,35 
732.5 


72900 
7=98. 
73062 
73143 
73==3 


7=908' 
71989 

?3X 


1 


73^39 
733^ 
73400 
73480 
73560 


;^3S 

73408 
73488 

73568 


73336 
73416 
73496 
735?6 


73344 
73424 
73504 
73584 


7335= 
73432 
735i = 
73592 


73360 
73440 
73520 
73600 


73=88 
73368 


733?6 
73456 
73536 
736,6 


73304 
73384 
73464 
73544 
736=4 


,331. 
7339. 

7363. 


P 


546 
547 
548 


7JW0 
73719 

73957 


73648 

?3^? 
73886 
73965 


73656 
73735 
738,5 
73894 
73973 


B 

73902 
7398. 


7383o 


739,8 
73997 


73846 
73926 
74oo5 


73695 
737?5 
73B54 
73g33 
74013 


73703 
73783 
7386= 
7394. 
74<MO 


7J71. 

■•Ml 


3 

i 

6 

S 
9 


i 


55i 
55s 
553 
554 


740J6 
74:i5 
74194 
74^73 
743^1 


74044 
74.^3 
74ao3 
74J&0 
74359 


74o52 
74 131 
74210 
74288 
74367 


74060 

74i3? 
74218 
74=96 
74374 


74068 
74147 
742=5 


74=33 
743.2 
74390 


74084 
74162 
74=41 
743=0 
74398 


74092 
74,70 
74=49 
743=? 
74406 


74^57 
74335 
74414 


as 

74165 
74343 
7442, 


4 
5 

8 
6 

7 


555 
556 
557 
558 
559 


744^9 
74507 
74586 
74663 
74741 


74437 
745 1 5 
74593 
74671 
74749 


74445 
74523 
74l3oi 
74679 

74757 


74453 
7453. 
74609 
74687 
74764 


7446, 

74'. I9 

7.1^' ■ 
74957 

75082 

?5.59 


74468 

749't^ 


74476 

^^'.'.^ 

74943 
75020 
75077 
75,74 


744S4 
7436= 
-f4o 

-4"8^ 
74950 
75o=8 
75,05 
75,82 


7449= 
74570 
74648 
747=6 
748o3 


745oo 
74578 
74656 
74733 
7481. 


1 


56r 
56a 
563 
564 




74H»7 


74834 
749" 

]'^ 

75143 


7484= 

74920 

74997 
75074 

75, 5i 


7488, 
74958 
75o35 


75043 
75,20 
75.97 


V 


565 
566 
567 
568 
569 


75Ja5 
,5.8. 
75358 
,5435 

755 1 1 


75a i3 

7544i 
75519 


75220 
75 '97 
753?4 
75450 
755a6 


75=28 
753o5 
7538, 
75458 
75534 


752J6 
753,3 

7554= 


75=43 
75320 

75549 


7525. 
753=8 
75404 
7548. 
75557 


75=5? 
7533! 
7541 = 
75488 
75565 


75=66 
75343 
754=0 
75496 
755?= 


75=74 
7535, 
75437 
75504 
75580 




573 
574 


75587 
75664 
7574" 
758.5 
75891 


75595 
75671 

758j3 
758,9 


75&.3 
75679 

75906 


75686 
75».4 


75694 
759=1 


756=6 
7570= 

75B53 
759=9 


75633 


757,7 

75wa 

75944 


75648 
75724 
75800 


75656 
75733 
75808 
75884 
75959 


3 
4 

5 
6 

i 

9 


7 


575 
576 
577 
578 
579 


76M8 


75974 
76250 
76115 

?6275 


76208 
76283 


76140 
76215 

76=90 


75997 
7607= 
76148 

76298 


76005 
76080 
76,55 
76280 
76305 


760,2 
76087 
76,63 
76238 
763i3 


76020 
76095 

76.70 

76245 
763=0 


763=8 


76035 

76360 
76335 


4 

i 

6 
6 


No. 





I 


a 


3 


4 


5 


6 


7 


8 


9 







Pvi"] TABLE XXVI. 






Logarithms of Numhera. 




No. 5800 6400. Lo 


. 76343— — £0618. 








No. 





1 


a 


3 


4 


S 


6 


7 


8 


9 




^85^ 


76343 


76350 


76358 


76365 


76373 


7638ir 


76388 


75395 


76403 


764.0 


8 


58 1 


76418 


7651W 


76433 


76440 


764^8 


76455 


76463 


76470 


76477 


764B5 






58a 


^ 


76507 


765 U. 


76522 


76530 


76537 


76545 


7655a 


76559 






563 


7Q574 


76afl5 


76589 


7O597 


76604 


766.S 


766,9 


76626 


76634 


3 




584 


76641 


76649 


76656 


76664 


76671 


76678 


76686 


7670. 


76708 


4 
5 




"seT 


W^ 


76733 


76730 


76738 


^M5 


^% 


^6^ 




76775 


76783 




586 


^ 


76797 


76805 


76812 


768,9 
76895 


76834 


76842 


JSS 


76856 


6 




587 


768?; 


76879 


76886 


7690. 


76008 


76916 


76930 


7 




588 


7693B 


7S94S 


76955 


76960 


76967 


76975 


76983 


76989 


76977 


77004 


8 




589 




770.9 


77016 


77034 


7704. 


77048 


TT&sa 


77065 




7707B 


9 




"5^ 


^ 


;^ 


77100 


77107 


771.5 


77132 


V"ot 


■?7'37 


77'44 


77(5. 




59. 


771 5q 


77173 


7718. 


77188 


77.95 




77317 


77325 




593 


77a3a 


77340 


77347 


77354 


77^62 




77276 


77283 


??3^ 


77398 




593 


773o5 


7731 3 






"^349 


77357 


7737. 




"50- 


77379 


77360 
77459 






"~!^ 


7743o 


77437 


77444 




77455 


775o3 


77610 


775.7 




5$6 


775^5 


7753^ 








77576 


77583 


?^ 




597 


J^5t)^ 










77648 


77656 




5^ 


77670 


77677 


;;6S5 


77764 


77699 




771 'i 




77728 


77735 




599 


777'13 


77750 


77757 




77779 


77786 




7780. 


77B08 




600 


77815 


778« 


77830 


77837 


w 


7785. 


77859 




ItBtS 


77&to 




601 


77S87 


77907 


77901 


77909 


77916 


779'4 


7793' 


77938 


77915 


7795" 




601 


77960 


77974 


77981 


7798a 


?^ 


78003 


780,0 


78017 


78035 




6o3 


78i3a 


78039 


78046 


7803s 


78S6. 


78075 


76082 


78069 


78097 

78r68 




6d4 


7B.04 


78.. T 


78.18 


78,25 


7Bi3j 


78.40 


7fli47 


78.54 


7B16; 




~6^ 


78.76 


78.83 


&. 


'4^ 


78304 


783.. 


78=19 


^^ 


^8^ 


^8^ 


7 


606 


78147 


78554 


78276 


78283 


78290 
78363 


78207 
73369 


783o5 


-^^.i 




607 


783,9 


78326 


78333 


78340 


78347 


'§^55 


78376 


763S3 






608 


a 


78398 


-84o5 


784,3 


784.9 


78^36 


78433 


78440 


7B447 


78455 






&,9 


78469 


78476 


78483 


7849^ 


78497 


78504 


785,2 


785,9 


785j6 




3 


610 


78533 


7854u 


78547 


78554 


7856. 


7856^ 


78576 


7B583 


SS; 


78597 
7B668 


4 


611 


78604 


786.1 


7H618 


78625 


78633 


78640 


78647 


7B654 




4 


6ii 


78675 


78683 


78689 


78696 
78767 


78704 


7S7U 


7B718 


78725 


78733 


78739 




5 


6i3 


78746 


78753 


78760 


78774 


78781 


78789 


SS 


78803 


788. s 




6 


614 


78817 


788J4 


7883. 


7B838 


76845 


7885) 


^8859 


78873 


78880 




6 


6i5 




78895 
78965 


7S903 


78909 


78916 


7?'^l 


78930 


78937 


76944 


7895. 




616 


769^8 


7897 


8529 
90 5o 


8986 


B993 


900. 


9 


904 


9- 




617 


79019 


79036 


79043 


9o5 


006 


90 


9-78 


9085 


n 




618 


79099 


79 [06 


79 3 


9 " 


9 


9 34 


94 


9 48 


955 




6t9 


79169 


79.76 


79 83 


9 9 










9 


93 




610 


79^39 


79^46 


79i , 








— -^ 




631 


79309 


793.6 


793 J 






6^3 


79379 


79386 


79 9 






633 


79440 


79456 


79 3 


9 






6M 


795^ 


795^5 


I2J_ 


9 




_ 




/ 




"frJT 


79588 


79595 


79W 


H 




9 


/ 


^5 




636 
6.7 


79657 
79737 


79664 
79734 


796 

794 


f?3 


^ 


fu 


q6 
9 5 




h 




628 


79796 


79S03 


798 


9B 


9« J 


^83 


98 


7'4S 






C^ 


79865 


79872 




79BS6 


79893 


79y>Q 


799"6 


79530 


79937 




^35^ 


79934 


79941 




79955 


7996a 




79975 


79982 


7998? 


l^ 


6 


63i 


80003 


B00.0 


80017 


b65j4 


bJ^3<, 




85544 


B,xi5, 


8oo58 






632 


80073 




Boo85 




^ 




8ou3 


80,20 


80137 


80134 






633 


80140 


80 J 47 


80 1 54 


8™^^ 


80175 


80182 


80188 


80195 
80354 








634 




8o3i6 


80333 


80229 


BD236 


80243 


802 5o 


80257 


8^271 


i 




«r 


80377 


80284 


B020. 


8^3^ 


eo3o5 


bSITT 


6o3i8 


8o3j5 


TJ^SIT 


80339 




636 


ao346 


8o353 


80359 


8o373 




8o387 


8o3o3 


8o4oo 


80407 


6 




637 


804.4 


8043. 


B043B 


80434 


Bo44. 


80448 


80455 


B0463 


8o468 


80475 






638 




80489 


Br,496 


8o5o3 


8o5o9 


8o5i6 


8o523 


8o53o 


8o536 


8o543 


S 




639 


8o55d 


80557 


8o564 


80570 


8057? 


80584 


8059. 


R0598 


&0604 


806.. 


9 




No. 





1 


a 


3 


4 








7 


e 


9 







M 



^F 




1 


■ 


■ 


TABLE XXVI, ["MP-™ 


H 


1 


Logarithms of Numbers. 


1 


No. 6400 7000. LoB-8(M5l» 




4510. 




Ho. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




S06.8 


80635 


80633 


8o63B" 


S0645 


80653 


6o65o 
80736 


8o6fi5 


-eS^ 


80679 




aj. 


B0686 


B0693 

80760 


SS? 


80706 


80713 


B0730 


80733 


80740 


80747 


T7T 1 




64j 


80754 


80774 


60781 


80787 


a 


80B01 


80808 


808,4 








643 


8o8j. 


Bo8a8 


8o835 


80841 


B0848 


Bo855 


80868 


80873 


80883 






1 


644 


.80889 


&0895 


80903 


80909 


809,6 


80933 


80,., 


80936 


80943 


80949 


4 

5 
6 


3 

4 
4 


"645" 
646 


80955 


B0963 


80969 


80976 
81643 


80983 

8id5o 


f^, 


K 


8.oo3 
8,070 


81010 
81077 


8,0.7 
8.084 


H 


647 
648 


81.5s 


l\^ 


81104 
81.71 


8,11, 

8[,7e 


Bl,l7 
8.184 


8.. 34 


8,, 3, 
8,198 


8,. 37 

e,3o4 


8., 44 

Bl3I, 


8,, 5. 
8,3iB 


I 


5 
6 


H 


649 


8l3l4 


8i33i 


Bi338 


81345 


8.35, 


8,365 


8137. 


8,378 


8.385 


_9 


6 


65o 


3H0T 

8r358 


81=08 


8i3o5 






8.535 


"87337 


81 338 


8.345 


8.35. 






65 1 


8,365 


8i37i 


81378 


Bi3S5 


8.39. 
8.458 


8,398 
8.465 


8i4o5 


8,4,, 


8,4,8 






65j 


8.4:*5 


81 43 1 


8.438 


8.445 


8,45, 


8.47. 


a.478 


8,485 






653 


!;& 


8,498 
8i564 


Bi5o5 


8.5,1 


8,5i8 


8.535 


8,531 


8.538 


8,544 


8,55, 




■ 


654 


8.571 


6.578 


8,584 


8.591 


8,598 


e.6o4 


8.6,1 


81617 


H 


655 


81 GM 


8i63t 


8r637 


8.644 


8,65, 


8.657 


8,664 


816^ 


8,677 


87654 




656 


s:^ 


b',% 


8,704 


8,7,0 


81717 


81733 


8i73o 


8.737 


8.743 


81750 






657 


8 1770 


B.776 


81783 


l[Z 


61796 
618C3 


8.Bo3 


V^ 


81816 






6M 


8 1813 




81 836 


8.84* 


8.849 
8.9.5 


8I93? 


8.883 




■ 


-^ 


81889 


81B95 


81903 


8.908 


81931 


6,9=8 


«'»<■ 


8^^ 


} 


ti&. 


8,954 


81961 


8,968 


8,974 


8,98, 


8707 


ll^ 






8=n,4 




66i 


83O30 


8ao37 


83033 


B3o4n 


83046 


83o53 


B3D66 




8 3070 






66i 


8ao86 


83 091 


',^4 


83, o5 


83. .3 


83.19 


83135 


B3T3i 


83,38 


85145 






663 


8.i5j 


83171 


83,78 


B3i8i 


83.9, 

8=356 


83.97 


8=304 


83310 




■ 


664 


8]]i7 


83323 


83330 


83 336 


83343 


83=49 


83363 


83369 


63 = 76 


I 


"»r 


8:1181 


B1J89 


83395 


8^3^ 


B33(* 


SIJTT 


8=331 


8^338 


8=334" 


87347 




666 


8j347 


83354 


83360 


83367 


83373 


8a3B(. 


83387 


63393 
83458 


8 = 4UD 


83405 






6&7 


B2413 


834,9 


834)6 


83433 


83439 


8=445 




6=465 


83471 
83536 






668 


81478 


83484 


ll% 


83497 
8556J 


B35o4 


835.0 


835,7 


835=3 


83530 




■ 


ee. 


Ba543 


8,549 


83569 


8a575 


B!5ea 


83588 




B3601 


■ 


^^ 


^i&^ 


83614 


8>63o 


8i6if 


83633 


8364o 


8 3646 


8=653 




836% 




67. 




83679 


8=685 




83^ 


83705 




837.8 


83734 


83730 






&7= 


8^737 


8374! 


83750 


83769 


83776 


83781 


ll^t 


IV^ 


^^^H 




673 


8^803 


83808 


838,4 






83834 


83840 


83847 




B 


674 


Bs866 


83875 


83879 


83885 


838^ 


83898^ 


83905 


839,; 


839.8 


83934 


■ 


"6^ 


85930 


83937 


B3943 


8^^ 


63o56 


83963 


a 


83975 


83983 


^i^M 




676 




83do, 


83oo8 


83U.4 


8303Q 


83o37 


83u4o 


83o46 


SSoSa 






677 




83o65 


83073 


B3078 


83u85 


SS5 


SS 


83 104 


83. .0 


83II7 






67B 




83139 
83193 


83,36 


83,43 


83,49 
833 iS 


83.68 


83,74 


83,8i 




H 


.^ 


83 1 87 


8330O 


833i« 


83=. 9 


83335 


83333 


83338 


83345 


H 


680 


"83^ 


83357 


83364 


K3370 


83370 


83=83 


■8318"^ 


83306 


83303 


"83358 




681 


833 1 5 


8333, 


B3337 


83334 


83340 


83347 


83353 


83359 


83366 


83371 






683 


33378 


83385 


83391 
83455 


S33oe 
8346. 


834o4 


834IO 


834,7 


83433 


63439 


83436 






683 


8344> 


834^8 


83467 


83474 


83480 


63487 




Si^ 




H 


684 


835o6 


835 T 3 


835,8 


83535 


8353, 


83537 


83544 


83550 




9V 


"685" 


83569 


83575 


B3583 


83588 


836le 


836oi 


83607 


836.3 


83630 


83636 




6B6 


8363! 


83639 


B3645 


B3(i5[ 


83664 


8 3670 


83677 


83683 


83689 








687 


83?^ 


83703 


83708 


837.5 


8373. 


83737 


83734 


83740 


83746 


83753 








688 


83765 


8377, 


83778 


83784 


IIZ 


B3707 
83S60 


838o3 


83809 


838.6 






■ 


689 




83838 


83835 


8384, 


83847 


83866 


83873 


83879 




3 


"6^ 


83685 


83801 


il^ 


83904 


839,0 


839,6 


83g33 


839=9 


63935 


"83^4? 




69. 


83948 


83954 


83967 


83973 


83979 


83985 


SSI 


83998 


84Sd4 




4 




69J 


84'^i . 


84017 


84o33 


84039 


B4o36 


84o43 


84048 


84061 


84067 




4 




6^3 


84073 


84080 


84o86 


84i55 


84098 
84,6. 


84,05 


84... 


841.7 


841=3 


84.3i 


8 


5 


■ 


694 


84i36 


84t43 


84,48 


84167 


84,73 


84,80 


84.86 


84,93 




5 


695 


84198 
84X 


S4505 


8431, 


843,7 


64333 


84330 


843J6 


■84;4r 


84348 


■84i55 






696 


B4367 


84373 


84 380 


84=86 


84393 
84354 


84398 

8436, 


843d5 


843,. 


84317 


1 




697 


843j3 


8433a 


84336 


84343 


84348 


84367 


84373 


84379 






698 


84386 


8439' 


84398 
B446o 


844o4 


844,o 


84417 


84433 


644=9 


84435 


84443 




■ 


_699_ 


84448 


84454 


84466 


84473 


84479 


84485 


8449. 


84497 


845o4 


m 


No. 





1 


2 1 3 


4 


5 


6 


7 


fl 


9 


L 








1 






"M 



■ 




^M 


f 


r^i^m] TABLE XXVI, 


^H 




Logaritliras of Numbers. 


_7^^H 


So. 7000 7600. Log. 84510 66081. 


No. 





1 


2 


3 


4 


5 


6 ! 7 


8 


9 


TOO 


B45.0 


845i6 


84557 


84518 


84535 


8454. 


8454"7 


84553 


8455^ 


64566 




701 


8457= 


84578 


84584 


846?^ 


84597 
84658 


646o3 


64609 


846 1 5 


646=T 


846=8 






703 


84634 


84640 


84646 


84665 


B4671 


64677 


84683 


84689 






703 


SJK 


84703 


84708 


84714 


847=0 


847=6 


84733 


84739 


84745 


8475. 


3-^^^^M 


K 


704 


B4763 


B4770 


84776 


84783 


84768 


64794 


848(« 


84807 


648i3 


4 3 ^^ 
54 1 


-^ 


WBl? 


848^ 


B4B3i 


84837 


84844 


84850 


84856 


B4663 


64868 






fl.6 


84885 


84887 


84893 
84954 


84809 
B49S 


84005 


84911 


84917 


849=4 


8493d 




6 4 . 1 




707 


8494a 


84948 


B4967 


B4973 


84979 


84985 


a: 


S2?S 


75 ■ 




708 


85oa3 


85009 


85oi6 


85033 


B563B 


85o34 


85o4o 


85o46 


8 6 ■ 




7°9 


B5o65 


85^ 


B5o77 


85083 


65089 


85095 


85,01 


65 107 


85u4 


65>=o 


9_^^m 


710 


857i6" 


85i3> 


85i38 


85 144 


85. 5o 


85,56 


85,63 




85,75 


8578? 






7" 


85187 


85103 
85354 


85199 


85=05 


853,1 


85=17 


85354 


8533o 


85=36 


85=4= 








85348 


85i6o 


85:66 


85371 


85376 


85=65 


85=91 


85=97 


B53o3 






713 


85309 


853 15 


85331 


65337 


85333 


85339 


85345 


8535a 


65358 


85364 






Ji4_ 


8537? 


85376 


85383 


85388 


85394 


B54oo 


854o6 


85413 


854 18 


854=5 


^H 




8543. 


85437 


85443 


85449 


85455 


8546, 


65467 


85473 


85479 


85485 




716 


855^3 


lliV. 


855o3 


855o9 


855,6 


85533 


855=8 


85534 


85546 


85546 






717 


85564 


85570 


85576 


8558= 


8558B 


85594 
85655 


656oo 


85606 






7.8 


85613 


856[8 


856=5 


85631 


85637 


65643 


8564g 


6566 1 


ssoe? 




■ 




85673 


85679 


85685 


85691 


65697 


85703 


85709 


857.5 




857=7 


^H 


7J0 


85733 


85,39 


85745 


85751 


85^ 


85763 


85769 


B5^ 


85^ 


55?88 




711 


85704 
85854 


856oo 


858q6 


85813 


858.8 


85834 


85B30 


85636 


6584a 


85848 






73J 


B586o 


85866 


85671 


85876 


85B84 


B5690 
B5950 


85896 
65956 


85901 


B5908 






7-3 


859T4 


85930 


85916 


85o3a 


8593a 


85944 


8596= 


85968 




m 


7»4 


85^4 


85980 


B5986 


8599= 


85598 


8fiSo4 


B6o,o 


860 r6 


86033 


86038 


_6j^H 


86034 


&6o4d 


86046 


86o53 


86o58 


B6064 


86070 




8606= 


86088 




7J6 


B6094 
861 53 




86.06 


86.13 




86, =4 


66, 3o 


86.36 


86141 


86,47 






717 


Bels^ 


86i63 


86171 


86I77 


86,83 


86189 


86195 
B6355 


86201 








718 


B6a.3 




66335 


8653i 


86337 


86=43 


fsIS 


B6361 


86167 


3 1 


■ 


7"9 


86373 


86=79 


86965 


B6191 


B6397 


B63o3 


863,4 


B63=o 


B63=6 


4 a 

5 3 


730 


86335 


86338 


86344 


B635(i 


86356 


6636= 


66368 


86Kr 


H6380 


"86386 




73 ■ 


a 


86306 
S64§7 


86404 


B64.0 


864.5 


864= . 






Mfl^ 


86445 


6 4 




731 


86463 


B646C 
865a8 


66475 


8648. 




:-■... ./s(15o4| 


I i 




733 


86510 


865i6 


B65sa 


86534 


86540 




- ;-/.';64 


8 5 


■ 


734 


8657" 


86576 


8658 1 


86587 


86593 


86599 


!■<... ' ' S(-/-„3 1 


9 5 


-w 


866J9 


86635 


66641 


86646 


86653 


86658 




-.. K(j6Si 1 




736 


66688 


86694 
86753 


86700 


86705 


867,1 


86717 


867=3 


6G7V9 


66735 


86741 






737 


86747 


66759 


66764 


86770 


66776 


B6783 


86788 


86704 
86853 


86800 






738 


8fiSo6 


B6B13 


86617 


86833 


86839 
86888 


86835 


86841 


66847 


86859 




W 


739 




86670 


66876 






86900 


66906 


869" 


869,? 




74'> 


"86^ 


S 


B6935 


86^ 


B6947 




"560ir 


86964 


86970 


86976 




741 


86982 


^i 


l^ 


87605 




87017 


87633 


B7c-,39 


67035 






741 




S7..4O 


87064 


87070 


87075 


8708, 


B7087 


^??^ 






743 


87"?9 


87...'; 


871 ■ I 


87,16 


6713 a 


87"8. 


87134 


87140 


87146 




^ 


7-14 

74^; 




B71C9 


R7175 




R7J8C 


67.9^ 


87198 


87=04 


873,0 


^H 








^-,-„ ^-.:.■ 


87=63 


87=68 




746 






873=0 


87336 






747 






87379 


87384 






748 






87437 


8744* 




■, 


-^ 




. -.,.„ 




■-. i--^5 


87495 
6755= 


67500 
8^558 


5 




H75ia 


.StSiH 


87523 


675=9 


S7533 


H754I 


H7547 


^B, 


75i 


87564 


87570 


87576 


B7581 


87587 


lit 


VM 


87604 


87610 


67616 




^H 


75» 


876aa 


B7618 


B7633 


87639 


87645 


8766= 


87668 


87674 




^M 


753 


87679 


87685 


87691 


6?7?4 


87703 


B770B 


67714 


677=0 


87736 


87731 




■ 


754 


S7737 


87743 


67749 


87760 


87766 






877B3 


87789 


4 a 
3 3 


-^ 


87795 
8785a 


87800 


67839 


878,3 


876,8 


■87873 


878=9 


87835 


87B41 


87B46 




756 


87858 


87864 


87869 


87875 


87881 


67887 


B7B93 




87904 


6 3 




757 


87910 


87915 


87931 


B7937 


87933 


87938 


67944 


87950 


87961 


7 4 




75a 


87967 


B7973 


87978 


87984 


87990 


|s?s 


8600, 


68007 






8 4 


1 


759 


8B034 


aao3o 


88o36 


8804. 


66047 


B8,.58 


88064 


BS070 


^8076 


Li-' 


No. 





1 


S 


.3 


4 


5 


G 


7 


8 


9 




L __J 



H 




■ 


1 


TABLE XXVI. [i'=BMBi 

Logarithms of Nuiiibera. 


i 


I 


No. imi aaoo. Log 




1381. 


■ 




No. 





1 


a 


a 


4 


S 


6 


7 


e 


9 


t64 


88081 

88.38 

St 

88309 


88087 
88144 
BBaoi 
883^8 
883 1 5 


K 

BB307 
88j64 
8833 1 


K 

883.3 
88270 

8B326 


Bflio4 
88161 
B81.8 
88=75 
88333 


88.67 
8B334 
882a. 

88338 


88230 
8B387 
88343 


88121 
88178 
8B335 
88292 
88349 


88.84 
8824. 

88335 


1^190 

aB3o4 
88360 


3 

4 
5 
6 

2 


i_ 1 


767 

77<J 

77; 
773 
774 


88366 
8B4J3 
8648o 
88536 

88^? 
8876a 
88818 


BB371 

88543 
88598 

bbSsT 

887 [1 
B8767 
88834 
88B80 


BB377 
88434 

885^7 
886.14 
88660 
88717 
88773 

6BB85 


88440 

88553 

686^ 

88779 
88835 
88B91 


88389 
88446 
885o3 
88559 
8861 5 

88&;r 

88738 
88784 
88B4b' 
888,7 


B83o5 
88451 
885o8 
88564 

8B677 
86734 
88790 

8B90J 


B84(*> 
BB457 
885.3 
88570 
88637 
88683 
88739 
88795 


6B4o6 
88463 
EB5>9 
88576 
B863J 
8B689 
S8745 
BB801 


88413 
68468 
88535 
8858. 
68638 

88760 
8BB07 
88863 
88919 


8B417 

^t 

88587 
88643 
68700 
88756 
888, J 
B8B68 
88935 




88930 
88986 
8904= 


88930 
8S993 
89048 

89.59 


BB941 
Pa 


8B947 
89003 

89.70 


88953 
89009 
89064 
89120 
89176 


88g58 
B^.4 

^^ 
85-83 


89020 
85,8, 


89,93 


8B975 
89031 
89087 


BB981 
89S7 

89504 


5 3 ■ 

6 3 ■ 

95 1 


780 
7B1 

78> 


§3 

B5376 
8v^35 


893,5 
89371 
8o336 
893S2 
B9437 


89331 
B9376 
89333 
H93H7 
89443 


B9326 
B9383 
89337 


8933= 


89393 
89338 
89404 
B9459 


89243 


B9148 
B9304 
89360 
894,5 
89470 


893.0 
B9365 

89^76 


B9260 
8;3,5 
89371 

8^81 


7«i 
7B6 

?^ 
789 




89603 
89658 
897.3 


pM 

B^S 


B9504 


«,5,.9 


89570 
89625 
89680 


895^5 

8063. 
89686 


B9526 
B9581 
89636 


8953, 
89566 
8964:1 


89537 

is; 


790 
791 

i 


898(8 


89768 
B9833 
89878 
8?933 
8^8 


8^30 

85^38 
B9993 


'4il 

89889 
8^ 


B9785 
89840 
89894 
B9949 

90004 


89790 
89345 
89900 
89^55 
90009 


8^5 
89960 
900.5 


89856 

90030 


89861 
699,6 

^6 


89«,. 

89.^ 




90037 

9c»9[ 
90146 


90043 
PI 
90360 


90048 
90103 
90157 
90311 
90566 


goo53 
9010B 
90.62 
90317 


90.6S 
9022a 
90276 


90064 
90. m 
90173 
90337 


90069 
90is4 

90=87 


90075 
90H9 
90184 

^=38 
90393 


90080 
90135 
901B9 
90244 
90398 


goi4o 


801 

Bo3 
804 


90417 
9047^ 
90536 


903 14 

90477 
9053 1 


903=0 
90374 
9041a 
90485 
9o536 


90325 


9033. 

90385 
9o43o 
90493 
90547 


90336 
90390 
90445 


90342 


9oi47 


90407 
90569 


See 

5^574 


Bob 
806 
B07 
808 
809 


9d58q 
90634 
90687 
90741 
90795 


9D585 

HI 

90800 


&4 
<^ 
90753 
90806 


90703 


90601 
90655 


9^ 


906.a 
90666 
90730 
90773 
90827 


906.7 
9067. 
907=5 
90779 
9o83j 


90633 
90677 
90730 
90784 
9o838 


9063B 

90736 

& 


811 
8t3 
8M 


90B49 
90902 
90956 
91DO9 
9106J 


90BM 
90907 
90961 
91014 

gio68 


S«H5j 
90913 
90966 
91030 
91073 


90865 
90918 
90972 
9.035 
91078 


90870 
90914 
90977 
9io3o 
9.084 


90875 
909^9 
909B3 
91036 
9.0B9 


90881 

& 

9104. 
91094 


90886 
90940 
90993 
9.046 
9.100 


9089. 
90945 
90998 

9. .o5 


90B97 
90950 

91057 


81& 
816 
817 

eis 

8iq 


91169 

91075 
9T33B 


91131 
91174 
91338 
9iaBi 
91334 


91126 
91.80 
91333 
01386 
9.339 


91.32 
9.185 

91391 
9' 344 


91.37 


91 .42 

91196 
9.M9 

9.355 


91.48 
9i3o7 


91153 
9.365 


91.58 

o'.ies 
^13,8 
91371 


91.64 
g,3i7 
91370 
9i3a3 
9.376 


^ 


No. 





1 


a 


3 


4 


5 


G 


7 


8 


9 


L 


^ — • 


1 


1 



'■"=■: m TABLE XXVI. 

Logarithms of Numbera. 




No. 8300 aaOO. Log. D1381— 9444e. 


1 


No. 





1 


3 


3 


4 


5 


6 


7 


S 


9 


1 


8>o 
8j4 


p.38i 
9>434 
91487 
91540 
9" 593 


91440 

91545 
91593 


91445 

91603 


91397 

91556 
9.609 


g.4o3 
91455 
9i5o8 
9.56. 
916.4 


91408 
91461 
9>5,4 

9.5«i 
91619 


9>4.3 
91466 
91519 


91418 
91471 
91534 
91577 


91434 
91477 
91539 
9i58» 
9.635 


5l£ 

9.535 
9. 587 
9,64o 


3 
4 
5 

6 

S 

9 


u 


Sa6 
8=9 


9it)45 

B 

9T855 


9i65i 
91703 

91808 
S,86, 


91709 
91761 
91814 

9.8« 


91661 
918.9 

91871 


91666 
91719 
91773 
9.834 
91B76 


91673 
9.724 
9' 777 
91839 
9.883 


91677 

9.730 
91781 
91834 
91887 


9,683 
9.735 
91787 
9i84o 
9.89= 


916B7 
9.740 
91793 
^18^5 
91B97 


91694 
91745 

9l85o 
9,903 


5 


831 
83i 
833 
834 


91908 
9.960 
gaoii 
91065 
93117 


91913 
91965 
93018 
93070 

93133 


91918 
9.971 

93033 

92075 
93137 


9.934 
91976 

93038 

93080 
92133 


9,939 
9,98. 
93033 


91934 

93038 
93091 
92.43 


91939 

93096 
93.48 


9.944 
9=997 
9=049 
93.01 
9=153 


9? 950 

030O3 
93054 
9=106 

^3,58 


9.955 
93007 
92059 
93111 
9=163 


J 


835 
836 

e3<) 


93169 

9«73 
9>3a4 
95376 


93174 

93378 
93330 

93381 


93383 
93335 
93387 


931B4 
93336 
93388 
93340 
93353 


9=JW9 

93193 
93345 
93397 


93195 
93347 

93403 


93300 
92353 
93304 
93355 
9=407 


93 305 

93357 
93309 
9336. 
93413 


93310 

I3314 
93366 
_934^ 
93469 
9353, 
92572 
92634 
93675 


93315 

93367 
93319 




84o 
84 1 
84a 

844 


934=6 

9=583 
9=634 


9343J 
93485 
93536 
93588 
93639 


93438 
93490 
93543 
93593 
93645 


93443 
93495 
93547 

fif. 


9^449 
93500 
92553 
93603 
93655 


93454 
935u5 
93557 
91609 
93666 


93459 
935.1 

93563 
93614 
92665 


93464 
935,6 
93567 
91619 
91670 


93578 
93639 
93681 


1 


B4b 
840 

as 

849 


93686 

92788 
9jB4o 
93691 


93691 
93743 

|3|5 
,>a,6 


9309b 
9=747 

5=90. 


93701 
93753 
93804 
9J655 
93906 


93706 
93758 
93809 
91860 
93911 


9'7'i 
93763 

93665 
919.6 


93716 
^1^68 
938.9 
93870 
91931 


92731 

92875 
93937 


9'778 

93819 

93881 
93933 


93733 
93783 
93834 
92886 
93937 






85o 
85i 

851 
853 
854 


9.94^ 


93100 

93i5i 


93,56 


93957 
93008 
93059 
93.10 
9316. 


93963 
930 (3 
93064 
03.15 
93166 


?5SS 
IS 

93.7. 


93973 
93034 
93075 
93135 
93,76 


9197a 
93029 
93080 
93i3. 
53181 


93983 

93S34 

93o65 
93.36 


93988 
93039 

93193 




856 
857 
858 
.859 


93.97 

93j47 
93399 


93353 
93303 
93354 
93404 


93308 
93359 
93409 


9J313 
93363 
933.3 
93364 
93414 


93368 
93318 
53369 
93410 


93373 
93333 
93374 
93435 


93378 
93338 
93379 
93430 


93333 
93383 
93334 
93384 
93435 


93339 


93343 


1 


861 

863 

S&l 


9355. 

9360. 
93651 


9J455 
935o5 
93556 
93606 
93656 


93460 
93510 
93561 
93611 
93661 


9351 5 
93566 

93666 


93470 
93530 
93571 

93671 


93576 

93636 
93676 


93480 
^53. 
^58. 
9363i 
93683 


93485 
93536 
93586 
93636 
93687 


9359. 
936^. 
93693 


11 


1 


B6S 
866 

86q 


93703 
93753 
o38oa 
93853 
93905 


93707 
93757 
93807 
93857 
93907 


9J713 
93763 

93803 
93913 


9J717 
93767 
93817 
9386, 
939:7 


937" 

93773 

9383 3 
93873 
93933 


93727 
93777 

93877 
93937 


93731 
93781 
93833 
93883 
53933 


93737 
93787 
93837 
938B7 


93743 


9J747 




87 r 
873 
873 

874 


93y5-i 
9400, 
94u:.5 
9410. 
94.5. 


9^07 
9*W7 
94n57 
yi.(i6 
^.56 


9J9O3 
940.3 
94063 
94.1 1 


93907 
94017 
94067 
94116 
94166 


93973 
94033 
94073 
94.3. 
94171 


93977 
94037 
94077 
94.36 
94176 


?4.e. 


^037 
940B6 
^.36 
94.86 


9419. 


94096 

94.46 
94196 




: 


876 
B77 
S78 
879 


^35o 
94300 
9^349 
94399 


943u6 
^355 
94305 
94354 
94404 


94311 
94360 

94409 


94316 
94265 
943i5 
94364 
94414 


94331 


94336 
94375 
94335 
94374 
94414 


9438^ 
94330 
94379 
94439 


94=36 
94365 
94335 
94384 
94433 


94340 
94390 
94340 

& 


94345 
94,95 
9J345 
94394 
94443 




No. 





1 


a 


3 


4 


5 


6 


7 


8 


9 








■ 






u 




TABLE XXVI. I''«e* i83 
Logarithms of Numbers. 




1 


No. em 0400. Log. 9«4S 




7313. 






^ 


No. 





I 


3 


3 


4 


5 


e 


7 


8 


9 


B8i 
683 

B8^ 


94448 
94498 
94547 
94596 
9464'. 


9455= 
9)60 [ 


94458 
945<y7 
94557 
da* 

94655 


94463 
945II 
9456» 

946.V. 


94468 
945.7 
94567 
9i6i6 
94665 


X57. 
9)«„ 
94670 


94478 

94636 
94G75 


94483 
9453= 

5458. 
94630 
94680 


94488 
94537 
94586 
94635 
94685 


9(591 

9(64« 
9(689 


3 
4 
5 

6 

S 


5 


B85 
886 
B87 
888 

689 


94094 
94743 

^79> 

9484 [ 
94890 


94846 
9*895 


I3;s 

«9<n 


94807 
94856 
94905 


94714 
94763 

9486. 
94910 


94817 

94866 
949.5 


947=4 
9'i773 

54833 

94871 
94919 


94914 


94734 
54783 
94833 
94880 
94939 


94,38 

lis 
94885 
94934 


z 

90. 

903 
904 


949^9 
94988 
S536 
95085 
95.34 


949« 


9*949 


949M 

IE 

95 146 


94959 
95007 
95o56 
55,05 
951 53 


949W 
95071 
95061 

& 


94S6M 
95017 
95066 
95.. 4 
95i63 


Is 


9497e 
950=7 
95075 
95 1 =4 
95.73 


9498J 
95o3a 
95080 
95 1=9 
95177 


1 

m 


95.B, 

9')53. 

9537(3 
95454 
9547s 

955.> 
95569 
956.7 


95. 87 
95i36 
95=84 

& 


95)89 

55337 
95386 


95 '97 
95*45 
95394 
95343 
95390 


95,0, 

^35o 

95=99 
95347 
95395 


95=07 
95355 
953o3 
95353 
95400 


953.1 
95360 
95308 


95=16 

95365 
953 J 3 
95361 
95410 


95370 
953.8 
95366 
954t5 


95236 

jMit 


IS;? 

,55.5 
955,4 
95691 


95434 
95481 
95530 
95578 
95636 


95439 
95487 
95535 
95583 
95631 


95444 
95492 
95540 
95588 
95636 


95448 
95497 
95545 
95593 
95641 


95501 
95550 
95598 


95458 
95506 
95554 
95603 
95650 


95463 
9551 1 
95559 


lis 


905 
906 

9"7 

908 

9°9 


95665 
957.3 


95718 

957« 
95813 
9586. 


95674 
95733 
95770 
95818 
95866 


95079 

958j3 
9587. 


95684 
95731 

958j8 
958,5 


95689 
95737 
95785 
9583J 
958&0 


95694 
95742 

lm5 


Spf6 
,58,0 


9l7t 
95799 

95847 
95895 


95708 

Is 

95B5J 
,58,9 


910 
9" 
9.3 
9.3 

914 


95904 
9595J 
95999 
96047 
96095 


95909 
95957 
96<b4 
96o5a 
96099 


9596. 

96057 
96104 


959. B 

960.4 
96061 
96.09 


9593J 
9597. 

96.14 


9593B 
95976 
96033 
96071 
96118 


95933 
9598Q 
566=8 
^76 
01=3 


959J8 

&»33 
96080 
961.8 


95943 

96085 

96.33 


9W, 


916 
917 
9.8 


96.4. 

?6284 
9633J 


96c47 


90. 5j 


96304 
96351 
96=98 
96346 


963o3 
9635t. 


96=13 

9(^08 
96355 


9O171 
963.8 
96=65 
963i3 
96360 


961,5 
96S33 
96^70 
96317 
96365 


IF 

96369 


9633a 
96J80 
963a7 
36374 


910 
9J. 

9" 

9=3 
9=4 


& 

96567 


96384 
9643. 
96478 


96435 
06483 
96530 
96577 


9648? 
96534 
9658. 


96398 
?6445 


9640J 
g645o 
96497 
96544 
96591 


96407 
96454 
965oi 
96548 


964H 


96417 

96511 
96558 


964ai 
96468 
9CS15 

is 


9,5 
9,6 


966,4 

967S8 
96755 
96803 


IS 
& 


96634 
96670 
96717 
^1f 


96658 
96675 
96722 

& 


96680 
56737 
96774 


96638 
96685 
9673. 


i 


,664, 
96834 




96656 
96703 
96750 

ISS 




3 
4 


,3. 

95, 
93a 
933 


96848 
9^95 
96943 
56^8 
97035 


96853 
96900 

96^3 
97^ 


in 

|S3 


9686J 

9700 a 
97049 


96867 
96914 

97007 
97053 


9687s 
96918 
5^5 
97011 
97058 


9««,6 
969,3 
96970 
97016 


96881 

96974 
97021 
97067 


96886 
96932 
96970 
97025 
97072 


97o3o 
97077 




97»a. 
97138 

97150 
97367 


97i3i 
97'79 
973=5 
97571 


97090 

97330 
97576 


9718B 
97=34 


97100 
97.46 
97192 


97.04 
97'5i 

97290 


97303 

97=48 
97394 


971.4 
97160 
97206 
97=53 
97=99 


97118 
97165 
97=11 
97^57 
97304 


97133 
97169 
97=16 
97281 
97308 


d 


No. 





I 


a 


3 


4 


5 


6 


7 


8 


9 


^_ 




i 


1 



I 


^^^ 




J 


1 

1 

1 


^•^^m TABLE xxvr. 

Logarithms of Numbers. 


1 


No, IMOO 10000. Log. !?T313 'M.m. 


No 

J 19 


1 1 


3 


3 


4 


5 


6 


7 


6 


9 


r36s 

974 4 

97460 

9 5(* 


973=7 
9373 

975m 


97JJ1 
97377 
974=4 
9747D 
97S16 


97J36 
97383 
97438 
97474 
97530 


97340 


97345 


97J50 
97396 
97443 
97486 

97534 


97354 
97400 
97447 


3 
4 

1 

9 


y 


/ 7 


5 

y-3 


959B 
97644 


9 749 


97563 

9^53 
97699 
97745 


97566 
976,3 
97658 
97704 
97749 


97571 

97663 
97708 
97754 


97713 
97759 


97580 
97636 
97673 
77717 
97763 


975B5 
97630 

97676 
97733 
9776B 


95o 
% 
hi 

908 
959 




978b8 

9 ; 4 


9^ 8j 

9 aa 
9873 


5 83, 
9.877 
99,3 
97908 


9788 a 
97938 
97973 


97795 
97841 
97886 
97933 
97978 


97800 
97845 
97891 
97937 
97983 


97S04 
9785o 

97987 


97991 


978,3 

97950 
97996 


1 


9SCKX) 

98 81 


98050 
98 fib 


98 9' 


98914 

98150 
9895 


98300 


9B033 
9806S 
961,4 
98,59 
98304 


98038 
98073 
98, [B 
98,64 
98309 
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78 MIDDLE LATITUDE SAILING. 

BY GUNTER. 

Im. The uumt fVom iLe dtstODCe 213, to the depnnure 167, on the line of numben^ 
Kill rcncli Troin tlje radiUH 9CP, to the coiine 50° So' on the Une of sines. 

ally. Tbo extent from radius 90°, to the compleineat of the course 39° 09', on Ujb 
liiip of nnps, will reach from the dikonce 215, to the (Ufiereoce of latitude 13S.4, on 
Iho tine of uuiii1)ers. 

tU\y. The extent from the complement of the middle latimde 41° 37', 
nidiuBlW, on llie line of nncB, will reach fitun tlie deiumure 167, "" "'"" -■-°"~ 
longitude 2513, on the line of nunibcrs. 

BY INSPECTION. 

As ill Case V. Plane Sailiof, find Ihe course by seeking in Table IL till agonal &a 
distnnrfe, in iis column, is found Ibe given departure in one of the lullowing columns, 
aitjoinuiK lo whic^ in the other column, vii be the difference of latitude, which if 
ereaier uon Ibe departure, the course will be at the top, liut if leee the course will be 
foutid at llio bottoni. Tlien take the middle latitude as a courfie, and lind the depmture 
iu (be column of dilTerenre of tsliludc, against which, in the distance column, will be 
found the difference of longitude. 

Thus tlie distance 215, and the departure 1G7, are found nearly to eorreepond to a 
course of 51 dpgrcoe, and a difference of latitude of 135J]; then with the middle latitude 
48°. as a couwc, I enter tlie table, end seek Ibr the departure 167, in ilie latitude 
column ; tlie distance corresponding 250 is the difference of longitude netirly. 

In all the preceding examples, we have used the middle latitude, without an; 
correction. Id computing the oifierence of longitude; but when absolute accuracy is 
ronuired, this latitude must bo corrected. We have given in the following table the 
value of tliis correction in tlie most common cases. It requires no particular explanor 
lion: one example will serve lo show its use. Suppose, therefore, the two latiludea 
to he 40° and 60°. Hero the middle latitude is 50°, and tlie differunce of latitude 20° } 
the tabular correctiou coire^nding lo these numbers is 57' ; adding this lo 50°, we 
gel the corrected middle intitiide 50' 57', which is to b« usBd itwtead of 50°, when 
great accuracy ia required. We have inserted in the notes at the bottom of the paACS, 
ni Ihe preceding ozanipica, tJie vidues of Ibis correction, but Love not introduced it 
into the calculations, because it is generally iinneceBsary on account of ita smaUneBa. 

TABLE. 



obtain the corracted Middle Ladtude. | 


Mid. 

L*T. 


DlFFCnENCE OF LiTITDDE, 


Mm. 

Lat. 


1° 


3° 


3° 


4° 


5° 


6° 


7° 


8° 


9° 


10° 


12= 


14° 


16° 


18° 


30° 


15 

18 








3 
3 
2 


5 
4 


7 
6 


9 
8 
7 


12 

10 
9 


12 


18 
16 
l.-> 
14 
13 
12 


23 
21 


36 


47 
41 

37 


52 

47 


72 

64 

59 


15 
18 
SI 


94 

30 
35 








a 

2 
2 


3 

a 

3 


5 
5 
4 


7 
6 
G 


8 


10 
10 


20 
18 
18 


27 

as 

24 


35 
32 
32 


44 
4] 

40 


54 
50 
49 


24 
30 
35 


40 
45 
50 











s 
a 

2 


3 
4 


5 
5 
5 


6 
6 
7 


8 
9 


10 


13 
13 
14 


18 
19 
20 


25 
26 

28 
31 
33 
35 


32 
34 

36 


41 
43 

4£i 


50 
53 
57 
63 
68 
72 


40 
45 
50 
55 

68 
60 


55 

58 
00 









1 

3 

2 


3 
3 
3 


4 
4 
4 


6 
6 
6 


e 


10 


13 
14 
14 


16 
17 
18 


32 
24 
26 


40 

43 
46 


51 

65 


G3 
64 









2 
2 
2 


3 


5 
5 
5 


7 
7 
8 


9 
10 


12 
13 
14 


15 

16 
18 


10 
20 

aa 


a? 

32 


37 
40 
43 


49 
52 
57 


07 
72 


77 
83 
90 


64 
06 


68 
70 
1^ 










2 
3 


4 

4 
6 


6 
6 

7 


8 
10 


12 
13 

14 


IS 

16 


19 
21 


24 
26 

29 


34 

38 
43 


47 
52 

58 


76 


79 
98 


9S 
110 
124 


68 
70 
72 


This Table Is to be entered at tlie top with the difference of the two latitudas, a 
the aide with the middle latitude ; under the former, and opposite to [he laller, i 
carrection, in miniitM, to bs added to the middle latitude, to obtain the com 
middle latitude. 


cted 



LOGARITHMS. 



I)* order toabbreviale tlie tedious ope 



isof multiplici 



d divis 



wiiJi large 



P&umbeiB, a series of numbers, (Tilled Logarithma, was invented hy Lord Nupiui, 

of MarcliiDBton in Scotland, and publitihtHl in Editibiirsh in 1614 ; b^ iiieaua of which 
the operation of multiplication may be performed by addition, and division liy subtrac- 
tion; numbers rtwy bo involved to any power by simple multiplication, and the root 
of any power extracted by aimple division. 

In Table XXVI. are given the logarithms of all numbers from I to 9999 ; to each 
one must be prefixed an index, with a period or dot to separate it from the other part, 
M in decimal fractions ; the numbers from 1 to 100 are published in that table with 
their indices ; but from 100 to 9999 the index ia left out for tlie sake of brcvitj' ; but it 
may bo supplied by this general rule, viz. 7Tx vidrx of Ihe logarilhm of any jnfcg-cr or 
mixed monber U alwaua one less than the mim&er ofiniegrid places in Ihe nalural number. 
Thus the index of the logarithm of any number [iiitegnil or mixed], between 10 and 
JOO,ialifh>mlOOtolOOO,itiHa;fiumlOOOtolOOO()i8a,&c; ibe method of finding 
the togaritbiua from this l^le will be evident from the following examples. 



To find the logarilhm of any number less than 100. 



»Rln^. Enter the first page of the table, and opposite th^given number will he 
Ibimd the logarithm with its index prefixed. a 

Thus opposite 71 is 1.85121), -which is its logarithm. J 

To find the logarithm of any number between 100 and 1000, M 

Rule. Find the given number in the iefl-linnd column of tlie table of logarithms, 
and immediately under in the next column is a number, to which must be prefixed 
the number 3 as on index (because the numl>er coneiats of tliree places of figures), and 
you will have the sought logarithm. 

Thus, if Ihe logoritlim of 149 was required; lliis number being found in the left- 
hand column, against it, in tlie column marked D at the top (or bottom], ia found 17319, 
"o which prefixing the index 2, we have Ihe logarithm of 149::^S.17319. 



» 



To find Ike logarithm of any number between 1000 and lOOOO. 



(or bottom) witli the fourtii figure, ii 
be prefixed the index ■% because the 



Role. Find the three left-hand figures of tlie given number, in the lefl-band column 
of the table of logarithms, opposite to which, in the colunm that ia marked at the top 

'" ' ' ' " ' " e, ia to be found the sought logarithm ; to which must 

the number conlmns four places of figures. 

ThuB, if the logarilhm of 1495 was required ; opposite to 149, and in the column 

» marked 5 at the top [or bottom), is 17464, to which prefix the index 3, and wo have the 
tought logarithm, 3.174C4, 
To find the logarithm of any number above lOOOO. 

RiTLB. Find the three first figures of the given number in the lefl-hand column of 
the table, and the fourth figure at the top or bottom, and take out the corresponding 
number as in the preceding rule ; toke also the difference between this lognrithm and 
the next greater, and multiply it by the given number exclusive of the four finit figures ; 
croes off at the right band of the product as many figures as you had figures of the 
given number to multiply by; then add tlie remaining left-hand figures of this product 
ti> the logarithm taken from the table, and to the sum prefix au index equal to one leK 



L0GAR1THM9- 

thoii tbe Duiiiltcr of Inle^nkl figures iit tlie given nuiiil)er, • 

logarithm. To ftcililate tlie calculatioaof Iheee proportional ports, several small ti 
are placed id the mar^, which give the correction correBpondiog tn the difference D, 
and to ihehfVi figure of the proposed nunibt^r. The use of these tables vnil be Been in 
the Ihllowmg examples. 

ThuB,tfthe logarithm of 14957 was required; opposite to 149,Bnd under 5, is 17461 ; 
ifae difiercDCO between this and the neR greater number, 17493, la 39, the difference D ; 
this multiplied by 7 (the last figure of the ^ven number] gives 203 ; crossing off the 
right-hand liguTG leaves 20J) or 20 To Ite added to 174G4, which makes 17484; to tliis 
prefixing tlie index 4, we have tlie sought logaritlim, 4.17484. Thia correction, 20, 
may also be found by uispectioD in the Bmalllable in the margin, marked at the top 
with D ^ 29, and opposite to the^Jth figure of the number, namelj 7, at the side ; the 
corresponding number is the correctioD, 20. 

Again, if the logarithm of 1495738 was required ; the logarithm corresponding lo 
149 at tbe left, and S at the top, is, as in the last example, 174&1 ; the difference between 
■his and the next greater is 29 ; multiplying this by 738 (which is equal to the given 
numbor, excluding thelbiu' finil figures] gives 21402; crowing off the three right-hand 
figures of tllis product (because the number 738 consists of three figures], we have the 
correction 21 to be added to 17464 ; and the index to be prefixed is 6, because the 
mveu number consists of 7 places of figures; therefore the sought logarithm is 6.17485. 
This correction, 21, may be found as above, hy means of the marginal table, marked at 
the top witli D:=29, and at the side 7.38 or 7| nearly, to whidi corresponds 21, as 



To _fiiid the logarithm of any w 
RuiJt. Find the logarithm nf the ttuniber, i 



:ed decimal number 



I an integer, by the last rule, to 
which prefix the index of the integral part of the given nmnber. 

TbuB, if the logarithm of the mixed decimal 149.5738 was required ; find the 
logarithm of 1495738, without noticing tlie declmul point ; this, in Uie last example, 
was found to bo 17485 ; to thia we must prefix the index 2, corresponding to the integral 
put 149 ; the logarith^^ught will therefore be 2.17485. 

To find the logarithm of miy decimal fraction Itss than vniti/. 

Tbe index of the logarithm of any number leas than unity is negative ; but to avoid 
the mixture of positive and neentive quantities, it is common to Borrow 10 or 100 in 
tbe index, which must afterwards be neglected in suimnin^ them with other indices ; 
ihu^ instead of writing the index — 1, it is usually written 4-9, or -(-99; but in 
general it is sufficient to borrow 10 in the index ; aad tt is tabid we ahaU do in the regt 
of" tids work. In lliis way we may find the logarithm of any decunal fraction by the 
following rule. 

Rin.E. Find the logarithm of a fraction aaif itwasa whole number; see how many 
ciphers precede the nrsl figure of the decimal fraction, subtract that number Sxaa 9, 
and the remainder will be the index of the given fraction. 

Thus the logarithm of 0,0391 is 8.59218 ; the logarithm of 0.25 is 9.39794 ; the 
logarithm of O.OO0O095 la 4.39794, fee. 

To find the logarithm of a vulgar fraction. 

RtTLE. Subtract the logarithm of the denominator from the logarithm of the 
numerator (borrowing 10 in the index when the denominator is the greatest]; the 
remainder will be the logarithm of the fraction sought. 



EXAMPLE I. 
Required the logarithm off. 

From log. of 3 0.47712 

Take log. of 8 0.90309 

Remainder, log. of j or .375 ... . 9.37403 



EXAMPLE II. 
Required the logarithm of 3^, or -^. 

From log. of 13 1.1 1394 

Take log. of 4 0.60206 

Remamder, log. of 3i or 3.25... 0.51188 



To find the number corresponding to any logarithm. 

RcLE. In the column marked at the top [and bottom) of the table, seek for the m 

leN logarithm, neglecting the index ; note the number against it, and carry your ^ 
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LOGARITHMS. 



along dial liue until you finil the nearest legs logorilbm to tlie given one, and you will 
have the fcurth figure of the given number at the lop, which ia to be plnced to the 
right of the three oihei figures ; if you wish for greater accuracy, you muat lake the 
difference, D, between this tabular logarithm and the npxt greater, also the difference, 
d, between that least tabular logaritlun and the given one ; to the latter difference, d, 
annex two or more ciphers at the right hand, and divide it by the former diflerence, U, 
and place the quotient* to the right hand of the four figures already found, and you 
will have the number Bought, expressed in a mixed decimal, the ir" 
win consist of a number of ligures (at the Icil huiid) equitl V 
increased by unity .f 

Thus, if ilie number corresponding to the logarithm 1.52S34 was required, we find 
53634 in the column marked at the top or bottom, and opposite to it is 336 ; now, 
the index bebg 1, the sought number must consist of two integral places; therefore it 

iasae. 

If the given logarithm was 2^)3838, we find tliat 32a38 stands in the column 
marked at the Wii or bottom, directly opposite to 313, which is Uie number sought, 
because, the index being 3, the number muat consist of three places of figures. 

If the number correaponding to the logarithm 357345 was required, we must look 
in the column 0; and we find in it, against the number 374, the logarithm 57387 ; and, 
guiding the eye along that line, we find the given logarithm, 57345, in the column 
marited 5 ; therefore £e mixed number sought is 3745 ; and, since the index is 3, the 
integral,part must consist of 3 places ; there^re the nimiber sou^t is 374.5. If the 
index be 1, the number will be 37.45; and if the index be 0, the number will be 3.74Sl 
If the index be 8, corresponding to a number less than imitj', the answer will be 
0*1745, &c. 

Again, if the number corresponding to the logarithm 5.57811 was reqiured, look in 
the cohimn 0, and fitid in it, against 378, and under 5, tiie logarithm 57607, the dificrence 
between this and the next greater logarithm, 57816, being II, and the difference between 
57807 and the given number, 57611, being 4 ; to this 4 affix two cipheta, which make 
400, and divide it by 11 ; the quotient is 36 nearly ; this number, being connected with 
the former four figures, makes 378536, which is the number 4bquired, since, the index 
being 5, the number must consist of six places of figures. 



To show, at one view, tlie indices corresponding 
have given the fullowing table. 

Mixed tamiher. Lagaritht 

40943.0 Log. 4.61318 



I mixed and decimal numbers, we 



40945 Log. 3.61318 

409J3 Log. 3.61318 

40.043 Log. 1.61318 

4.0943 Log. 0.61318 



Dtamtd manber. Li^anSam. 

0.40943 Log. 9.61218 

0.04C943 Log. 8.61318 

0,0040943 Log. 7.61218 

0.0OO4OO43 Log. 6.61218 

0.000040943 Log. 5.61318 



MULTIPLICATION BY LOGARITHMS. 



^ 



1 be multiplied, and the si 



iwill 



EXAMPLE I.- 
Multiply 35 by 35. 

25 Log. lJi9794 

J5 Log. 1.54407 



Froduc^875 Log. 3.94201 Product, 40.33 Log. l.t 



EXAMPLE II. 
Multiply ai.4 by 1.8. 

23/4 Log. 1.35025 

1.8 Log. 0.25527 



IWD fibres mosl he placed lo Ibe right of Ibe four figures before found, 
t lithe uidei corresponds lo d. fraction lesi Ihan unily, you musl pi ace as many ei 



IhBiW eipbefs ; in this momier you will oblain ibe sought nui 
We may lind the fifth figure of Ibe required uumber by n 
"espondiuF at the top To the proposed value of ] 
idiug Dumber Is the Anh Jigure of the required natti 




■ margins' 



1 an 05, and then 


hers 10 
iced to 


the lefl of 
tho lefl of 
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LOGABITTIMS. 



EXAMPLE m. 
Multiply 3:36 by 0^)033. 



EXAMPLE IV. 
Multiply OSS by 0.003. 

0J1J5 Log. 9.39794 

0.003 Log. 7.47712 

Produci, 0.00075 Log. 6.87506 

In the last example, the Bum of tfa? two indices is 16; but since 10 was borrowed in 
each number, we huve tiegliirted 10 in the aim ; sud the remainder, G, being less than 
the other 10, is evidently tlie index of tlie logaritlun of a Ihirtion lea thou unity. 



Product, 0.00615 Log. 7i)llHi 



DIVISION BY LOGARITHMS. 



'awi I 



EX.WIPLE I. 
Divide 875 by 35. 



35 Log. 1.54407 

EXAMPLE 11- 

Divide 40.32 by 22.4. 

40.32 Log. 1.60553 

32.4 .Log. 1.35025 

l.a Log. 0.35527 



EXAMPLE lil. 
Divide 0.00615 by 0J»25. 
O.00BI5 Log. 751116 



0.0025 Log. ; 

Quotient, 026 Log. 0.51322 

EXAMPLE IV. 
Divide 0.00075 by 0.025. 



Quotient, 0.03 Log. 6.47713 

In Example III. both the divisor and dividend are fractions less than unity, and the 
divisor is the least ; consequently the quotient is p«ater than unity. In Example IV. 
both fractions are less than unity ; and, since the divisor is tlie greatest, its logarithm is 
greater than that of the dividend ; for this reason it is necessary to borrow 10 in '' 
index before making the subtraction ', hence the quotient is less than unity. 



liNVOLUTION BY LOGARITHMS. 



Q^^J 



Rule. Multiply the logarithm of the number given, by the index of the power l( 
which the qunntity is to be mised ; the product will be the logshtbm of tlie power 
sought. But in raising llie poweis of tiny decimal fraction, it must be observed, tlial 
the firat significant figure of the power must be put as many places below the place 
of iinia 09 the index of its logarithm wants of 10 multiphed by the index of the power. 



EXAMPLE I. 
Required the square of 18, 
18 Log. 155527 



EXAMPLE III. 
Required the square of 6.4. 

6.4 Log. 0.80618 

a 

Answer, 40.96 Log. 1.61236 

EXAMPLE IV. 
Required the cube of 0.25. 

OSS Log. 9.39794 

3 

Answer, 0.015685 Log. 28.19382 

In the last example, the index SS wants S of 30 (the product of 10 by the power 3); 
therefore the first significant figure of the onBWer, viz. 1, ia placed two figures distant 
from the place of units. 



EXAMPLE 11. 
Required the cube of 13. 

13 Log. 1.11394 

3 

Answer, 2197 Log. 3.34183 



LOGARITHMa. 



EVOLUTION BY LOGARITHMS. 

Rdi£. Divide the logarithm of the number by die index of the power; ihe quotient 
will be the logarithm of the root iought But if the power whose root is to be 
extracted is a decimal fraction less tlkan unity, prefix to Uie index of ita logurilbm b 
figure less by one tlias the Uidex of the power,* and divide the whole by tlie index of 
l^ power ; the quotient will be the logarithm of the root sought. 



EXAMPLE I. 
What is the square root of 324 ? 

3Si4 Log, B) 2.51055 

AiiHwer, 18... Log. 1^5527 

EXAMPLE II. 
Required the cube root of 2197. 

2197 Log. 3)3^34183 

jwer, 13 Log. 1.11394 



EXAMPLE III. 
Kequired tlie st^unre root of 40.96. 

40.96 Log. 2 ) 1.61236 

Answer, 6.4 .....Log. 0.80618 

EXAMPLE IV. 

Reqmred the cube root of 0.015625. 



Answer, 0.25 Log. 9.39794 



TO WORK THE RULE OF THREE BY LOGARITHMS. 

When tliree numbers are given to find a fourth proportional, in arithmetic, we make 
a statement, and say. As the lirst number is to the eecoud, so is the third to the fourth ; 
and liy multiplying the second and third together, and dividing the product by the 
. firat, we obtain the Ibiirth number sought. To obtain the same result by logarithma, 
we muBt add the logarUbim of the second and third ?(Um6ers (nWifter, and Jrom Iht sum 
tvibtuteielosarithia of the fi-st number ;tlie rematruler wUl be the logariUm of the sought 
Jourth Ttumler. 



EXAMPLE I. 
If 6 yards of clotli coat 5 dollars, what 
will 20 yui'ds GOBI ? 

As 6 Log. 0.77BI5 

1b to 5 Log. 0.fi9B97 

So is 20 Log. 1.30103 

Sum of 2d and 3d 2.00000 

Subtract the first 0.77815 

To 16.67 Log. 1.22185 

The answer, therefore, is 16 dollars and 
■^o, or 16 dollars and G7 cents. 



EXAMPLE n. 



As 7 Log. 0.84510 

Is to 20 Log. 1.30103 

So is 21 Log. ] .32222 

Sumof3dand3d 2.62325 

Subtraut the first 0.84510 

To 60 



..Log. 1.77815 



The a 



miles. 



TO CALCULATE COMPOUND INTEREST BY LOGARITHMS. 

To 100 doUnre add its interest for one year ; find the logarithm of this sum, and 
reject 2 in the index ; tben multiply it by (he number of jenra and parts of a year for 
which the interest is to be calculated ; to the product odd tlie Ingaiithin of the sum 
put at interest ; tlie aiim of tbeso two logarithins will be the logarithm of the amount 
of the given sum for the given time. 



LOGARITHMS. 
EXAMPLE, 

Required the aniouDt of the priucipel and iuUraai of 355 tloUac^ let at 6 
eocnpouiid inieirei, far 7 yeus. 

Adilitig a (o 100 gives 106 ; whoM logariihm, rejecting 

3 in iliP index, ii 0.QS531 

Uuliipticd by 7 

Produci 0.13717 

Princii wl, 355 dolkre Log. 2.55033 

Sum give* tlio logariHun of 53aS) Log. 2.72740 

Therefore the miioiuil of principal and interest ia 533 doUus and 83 ce 



I 



To find the logarithm of the s 
number of degrees 



\e, tangent, cr seeant, corresponding to ang 
nd minaUs, bff Table XXVII. 



The ^ven number of degrees must be found Ht the bottom of the page when 
bctwoeu 45° and 135°, otberwiso ot the top ; the minutca being fuund in the column 
nuuked M, which stands on tho side of the page on which tlie degrees are marked ; 
Ilius, }f the degrees arc less than AS, tiit miiuiiei arelo befourulintlu l^-hand co/umTi, &c. ; 
Olid it mutt be tioledthatifihe decrees tsrefovnd at the top, Ue name* o/'hour, sine, coune, 
tangent, &C., mutt tdso befmivaat the lop; and if the degrees arejoundal the bottom, the 
names sine, cosine, &c^muat alsobefovnd at Vie bottom. Then op]Kisite to the nutnber 
of tho minutes will bo found tlie lug. sine, log. secant, &c. in the columns marked 
steatd, &c. respectively. 

EXAMPLE I. 

Required tho log, sine of 28° 37'. 

Find 28" w tlie top of the page, directly 



below which, in lh« lefl-huDd column, 
£nd 37' i against which, in The column 
marked fine, ta !).ti8U29, tlie log. sbe of 
the given number of degrees ; end in the 
wuue manner the toogcnta, &c. ore found, 



1 



EXAMPLE 11. 
Bei]uired the log. secant of 126° 
Find 126° at the bottom of the ps^ 
directly above which, in the leA-haud 
column, find SW ^ ag^nst which, in the 
column marked secard, is 10.^732 re- 
quired. 



Tojind the logarithm of the sine, cosine, S^c. for degrees, minutes, and seconds, 
bi, Table XXVII. 
Find the numbers corresponding to the even minutes next above and below the 
given degrees and minutes, and take their diSereuce, D; then say. As 60" is to the 
number of seconds in the proposed number, bo U that difference, D, to a correction, d, 
to be applied to the number corresponding tu the least number of degrees and minutes; 
additive if it is the least of the two nuiiiherB taken from the table, otherwise subDactive. 

EXAMPLE IV. 
Requb^d the log, secant of 105" 20" 16". 

Secant of 105° 20' Log, 10.57768 

SecanloflOS 21 Log. 10.57723 

Difference .D=;46 

Then, as 60" ! 16" : ! 46 : 12, whioh, 
being subtracted from tho number corre- 
spondicg to 105° ac, gives 10.5775a the 
log. secant of 105° ac 16". 



EXAMPLE III. 
Required the log. sine of 24° 16- 38". 

Sine of 24» 16- Log. 9jn382 

Slneof24 17 Log. 9£1411 



Then, as 60" : 38" : : 29 : 18, which, 
Ueiiic added lo the number corresponding 
to 24° Iff, gives 9.61400, the log. sine of 
?4° 16- 38". 

If the given seconds bei,^,i^.-J-,or|, or any other even parts of a minute, the like 
parts may be taken of the difference of the logarithms, and added or subtracted as 
above, which may be frequently done by inspection. These proportional parts may 
also be foimd very nearly by means of the three columns of differences for seconds, 
given, for the first time, in tl 
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LOGARITHMS. 



these columns. The second column of difierenceB, which is to be used with tiia 
two columns B, B, is placed between these two coltitnna. In like manner, the third 
column of differences, between the columns C, C, is to be used with them. The 
correction of the tabular logarithms in any of the coluDins A, B, C, for any number 
of seconds, is found by entering the lett-haod column of the lah\e, marked S' at Iht top, 
end finding the number of seconds; opposite to this, in the column ofdilfereQcea, will 
be fouDd tifie corresponding correction. Thus, in the table, page 215, which contain! 
the log. sines, taneenta, &,c., for 30°, the corrections corresponding to 25", are 9 for 
the columns A, A, 12 for the colunnns B, B, 3 for the columns C, C ; so that, if it 
were required to find the sine, tangent, or secant of 30° 12' 25", we must add these 
corrections respectively to the auinbera corresponding to 30° ISf ; thus, 

Logs. for 30° It?.... Sine 9.70151* Tangent.. 
Corrections for 25" in S' -|~ 9 
Logs, for 30° l? 35". . . . 9.70166 

these corrections being all added, because the logarithms i 

from 30° 12' to 30° 13'. Instead of taking out the logaritlinis for 30° 12', and adding 
the correction for 25", we mav take out the logarithms for 30° 13', and subtract the 
«orrectionfor60" — 25", or35", found in the margin S'; thus, 

Log9.ror30°13'. ...Sine 9.70180 Tangent.... 9.76522 Secant.... 10.06342 

Corr. for 35" in coL S', ? ,<, ,, , 

or25"incol.G'....i " ^^ -" — * 



Cot. B. 
9.76493 

+ 12 
9.7C505 


Betnnt. 


Coi-C. 

.. 10.06335 

+3 

10.00338 


gorithms i 


Bcreasa ir 


proceeding 



Logs, for 30° 12' 23" ... . 9.70167 



9.76 



10.0t 



» 



The corrections are it 
proceeding backward 3i 
secants, in this example, 
in the last decimal place, 
the logarithms for 1', 



:his case subtracted, because the logarithms decrease in 
from 30° 13', to attain 30° 12" 25". The tangents and 
e the same by both methods ; the sines differ by one unit, 
id this will frequently happen, because the dificrence of 
diSer one or two units from the mean values which 



used in the three columns of difierences. The error arising from tl 
I generally diinitilshed by using the amaUtit angle* S', when the seconds of the pro- 
^Oind angle are gmalUr than 30" ; or the grealat angle G', when the number of 
•ecoDila are grroter than 30". Thus, in the above example, where the angle 
B' — soils', and the angle G't^30° 13", it is best to use the angle 8' when the given 
angle is less than 30° 12' 30", but the angle G' when it exceeds 30° 13' 30". Thus, 
if it be required to find the sine of 30° 12' 51", it is best to use the angle G' = 30° IS", 
and find the correction by entering the margin marked 8', with the difference 
60" — 51":^9'', opposite to which, in the column of difFeronces, is 3, to he subtracted 
fi«m log. sine of Sff- 13' = 9.70180, to get the log. sine of 30° 13- 51" = 9.70177. To 
save the trouble of subtracting the seconds from GC', we may use the right-hand 
niargiti, marked G', and the correction may then be found by the followiog rules : — 

RciiE 1. When the smalletl angle S' is used, j^nr^ the sewndi in Bu column S', 
and lake out the corresponding correction, which is to be applied to the logarithm 
corresponding to S' ; by adding, if the log. of G' be greater than the log. of S' ; 
otherwise, by subtracting. 

R111.E 2. When the greater angle G' is used, find Iht mtonds in tlie column G', and 
t^e out the corresponding correction, which is to be applied to the logarithm 
corresponding to G'; by adding, if the log. of S' be greater than the log. of G'; 
otherwise, by subtracting; so that, in all cases, the required logarithm may &I] be- 
tween the two logarithms corresponding to the angles S' and G'. 

The correctness of these rules will evidently appear by comparing them with the 
preceding examples ; and by the inverse process we may find the angle correspond- 
ing to H given logarithm, as in the next article. 

We have given at the bottom of llie page, in this table, a small table for finding 
the proportional parts for the odd seconds of time, corresponding to the column of 
Hours A. M. or P. M. ; to facilitate the process of finding the log. sine, cosine, &C., 
corresponding to the nearest second of time in the column of hours, or, on the con- 
trary, to find tlie nearest second of dme corresponding to any given log. sine, cosine, 
&c. Thus, In the preceding examples, where the angle 9'^30° 12', and the 
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correnKmdiiiK to any iolerniediate tiuip, as, for example, 4" 1" 39*, which difiera 3" 
from the angle S', we must find the tabular logarithm corresponding to S', and apply 
the eorraction for3>, given by the table at the bottom of the page, as in the foilowutg 
examplBB: — 

A. B. C. 

LoKa.for8'=4'l-36* Sine 9.70159 Tangent 9.76493 Secant 10.06335 
Correction for -\-'i^ -f-8 -}- ^1 +3 

Logs, for 4'' 1" 39' Sine 9.7016? Tangent 9.76504 Secant 10.06338 

Nearly the aatnc results ore obtained by using the angle G', in the manner we 
h*ve before explained : — 

Loga. for G' = 4" 1" 44' Sine 9.70180 Tangent 9.76522 Secant 10.06342 

Correction for — 5" — 13 — 18 — 5 

Logs, for 4 1- 1°'39' Sine 9.70167 Tangent 9.76504 Secant 10-06337 

These correctionB must be applied by addition or subtraction, according to the 

directions given alKive, so as to niake the required logarithm fall between those 

which correspond to the times S' and G'. 
The inverse process will give the time corresponding to any logaritlim. Thus, 

if the log. sine 9.70167 be ^ven, the difference between this and 9.70159, corre- 

rnding to S':=4'' l"" 36', le 8 ; seeking this in the column A, in the second line of 
table at the bottom of the page, it is found to correspond to 3*; adding this to 
the time 8' ^4° 1" 36", we get 4' 1" 39" for the required time. We may proceed 
in the same nianiier with the logarithma in the columns B, C ; using the numbera 
corresponding, marked B, C, respectively, in the table at the bottom of the page. 
Tajind the degrees, minules, and seconds, corresponding to any given logarithm 
sine, cosine, ^c. hy Table XXVII. 

Find the two nearest numberB to the given log. sine, coeine, &Ct in the column 
marked nne, cosine, &c., respectively, one being greater, end the other less, and take 
their difference, D ; take also the difference, if, between the given logarithm and the 
logarithm corresponding lo the emnlleBt number of degreea and minutes ; iheti say, A§ 
[he hrst found difference is to ilie second found difference, so is 60'' to a number of 
seconds to be annexed to the smallest number of degrees and minutes before found. 
The three columns of differences may also be used, by an inverse operation to that 
which we have explained in the preceding article. 
EXAMPLE V. 

IMnd the degrees, minutes, and seconds (less than 90°), corresponding to the loo. 
sine 9.61400. 

Next less log. S' =24° 16' 9.61382 Log. of smallest angle S'^24'' 16' is 9.61383 
(keater G' =i24 17 9.61411 Given log. 9.61400 

D = a9 d^lB 



Then say. As 99 1 18:: 60": 38", nearly; whicli, annexed 10 24" 16', give 34° 16' 38", 
answering to log. sine 9.61400. Subtracting 24° 16' 38" from 180* there remain 
155° 43' WJ", the log. sine of which is also 9.61400. The quantity 38" may also be 
found by inspection in the side column S' of the page opposite d^zlS, in ths 
column of differences between the two columns. A, A. If we use the angle G', we 
shall have d' equal to 11, the difference of the logarithmB 9.61411 and 9.61400, and 
the corresponding number of seconds in column G', is 37", making 24° 16* 37", 
Tajind the arithmetical complement of any logarithm. 
The arithmetical complement of any logarithm is what it wants of 10.00000, and is 
tised to avoid subtraetion. For, when working any proportion by logarithms, you 
may add the arithmetical complement of the logarithm of the first term, instead of 
Bubtracting the logarithm itself, observing to neglect 10 in the indejtof the sum of the 
logarithma. The arithmetical complement of any logarithm is thus found: — Begin 
at the index, and iirrifc doim tchat each Jigure loanta of 9, except the laH neraficant 
fifnire,a!hidi lake from 10.* Thus, the arithmetical complement of 9.62.'i95 is 0.37405; 
that of 1.86567 is 8.13433; and that of 10,33133 is 89.66667, or 9.66867. 
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